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NEW BOOKS OF SCIENTIFIC INTEREST 


Qualitative Chemical Analysis. Lovis J. Curt 
MAN. x+539 pp. Illustrated. $4.00. Macmillan 
Company. 

This book is written from the standpoint of the 
laws of equilibrium and the ionization theory A 
thorough though elementary treatment of theoretical 
principles is given, special stress being placed on 
the theory of ionization. 

Geology of Petroleums. Wittiam HaArvey Em- 
MONS. xi+736 pp. Second edition. Illustrated. 
$6.00. McGraw-Hill Book Company. 

In its second edition this book has been almost 
completely rewritten and revised. It presents the 
salient features of the leading oil fields of the world 
It also includes a briefer treatment of most of the 
smaller ones 
Critique of Physics. L. L. WuHiTe. xi+196 pp. 
$3.00. W. W. Norton & Company. 


The author, who has worked with Einstein, pre- 
sents a new method in physical thought. He shows 
how recent research appears to have reached a limit 
to the microstructure of nature, and proposes a con- 
structive reinterpretation of current theory. 


A Text-book of Physics. Lovis Brevier SPINNFY. 
xiii+ 679 pp. Fourth edition. Illustrated. $3.75. 
Maemillan Company. 

A number of illustrative problems with detailed 
solutions are incorporated into the text of this book. 
Application of the laws of motion, friction, equilib- 
rium, machines, impact and flotation are some of the 
topics receiving more extended treatment. 





Applied Kinematics. J. HARLAND BILLINGS. ix 
+173 pp. Illustrated. $2.50. D. Van Nostrand 


Company. 





A book for students and mechanical designers. 
The author has used the graphical method freely, 
feeling it was generally speedier and more enlight- 
ening. It has been correlated with analytical meth- 
ods where that seemed desirable. 


Introduction to Biochemistry. Rocrer J. WIL- 
LIAMS. xiv+501 pp. Illustrated. $4.00. D. Van 
Nostrand Company. 


This will provide an acquaintance with the 
broader aspects of biochemistry for students of 
medicine, biology, home economics and agriculture 
Enough material is given to create in the student a 
desire to amplify the outline by his own study and 
research. 


The Genius of Mexico. Husert C. Herr 
KATHARINE TERRILL. ix +334 pp. The C 


on Cultural Relations with Latin America 


Lectures which were delivered before tft} 
seminar in Mexico in 1930 in an effort to 
international understanding between this 
and Mexico. They touch on economic and r 
problems, the agrarian and labor situation, t} 
of the Indian and other Mexican features 


Invertebrate Zoology. HARLEY JON: 
CLEAVE. xiv+315 pp. Second edition. I 
$4.00. MeGraw-Hill Book Company 

A study of the structure, relationships ar 
opment of invertebrate animals, concentrat 
the treatment of groups and principles—« 
which are not available to the student thr: 
rect observation. This second edition is thor 
revised 





Cruisers of the Air. ©. J. HyLANDER. xx 
pp. Illustrated. $2.50. Maemillan and C 

A tracing of the history of the airship fr 
early dreams of Roger Bacon in the thirteenth 
tury to present achievements in aeronautical 
neering. The many illustrations make clear thx 
struction and mechanism of balloons, dirigibles 


zeppelins 





Readings in Art Appreciation. ALFRED M+ 
FIELD BrRooKs. xvii+291 pp. Illustrated. ¢ 
Marshall Jones Company. 

A volume presenting the thought of many g 
men, essayists, poets, novelists, artists and r 
tects, upon various aspects of art It is 
about those men whose buildings, paintings 
sculptures have made them immortal 





Adventures in Biophysics. A. V. HILL. ix 
pp. Illustrated. $3.00. University of Per 
vania Press. 


The human, adventurous side of certain scier 
researches is emphasized in these lectures, w 
were made under the auspices of the Eldr 
Reeves Johnson Foundation for Medical Phys 
Some of the chapter headings are: Vapour Press 
State of Water in Tissues; Mechanics of Mus« 
Contraction 





The History and Work of ‘the Harvard Obser 
tory. Soton I. BaiLey. xiii+301 pp. I 
trated. $3.50. McGraw-Hill Book Company 


An outline of the origin, development and 
searches of the Harvard Observatory, together \ 
brief biographies of its leading members. Short 
ports of the more important research undertal 


are included. 





Economic Geography of Europe. W. O. BLAN- 
cHarD and 8. 8S. VisHer. ix +507 pp. Illustrated. 
$3.50. McGraw-Hill Book Company. 


A revision of material used by the authors in their 
university classes. Part I treats the continent as a 
whole and Part II the individual countries. The 
statistical data are available chiefly by countries 
and not by geographic regions. 


Introductory College Chemistry. HARRY 
Houtmes. 552 pp. Illustrated. Second edit 
$3.25. Macmillan Company. 


This revised edition has been printed in order 
keep pace with the recent startling progress in 
dustrial processes, and at the same time to prov 
a text-book specifically intended for students ent 
ing college without high-school chemistry. 
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SIR JAMES HOPWOOD JEANS IN 
NEW YORK’ 


GREETINGS OF THE AMERICAN PHYSICAL 
SOCIETY 


By Dr. W. F. G. SWANN 


PRESIDENT OF THE AMERICAN PHYSICA SOCIET A> 


RESEARCH FOUNDATION OF THE FRAN! 


Mr. TOASTMASTER, it is my pleasant for his existence, the physi 


duty to convey to you, to Sir James’ encounter one of those nervous 
Jeans, and to the guests here assembled, people of the type whose individuals 
the most cordial greetings of the Ameri- trying to ‘‘find’’ themselves 
ean Physical Society upon this very one of those very serious beings with a 
happy occasion. thirst for ki lve and tl highe 
There was a time, not very long ago, things of life And she w 1 say 
when, as a physicist, speaking to a ‘‘Ah, you are a scientist [ suppose 
group even of such profound mental you look at bugs under a microscope 
caliber as I see before me, it would be And she would look at you a man 
necessary to explain what kind of mer which implied that she regarded 
beings I represented in my capacity as YOU almost as a personal friend of the 
delegate of the American Physical bugs. You hastened to tell her that 
Society. To the layman the word J0U did not look at bugs under 
‘“‘physicist’’ betokened a kind of medi- Mcroscope but devoted your activities 
cal person, and probably a bogus one at quite other pursuits. “‘Ah,’’ she 
that, who avoided prosecution for mis- “' uld say then you inv : 
representing himself as a physician by Do tell me of your inventior What 
ealling himself ‘‘ physicist are you inventing now?” 1 you 
Occasionally, when wandering had to say that you did 1 
through life trying to provide a reason things—what you did was to seek th 
unknown, fathom the unfathomal eX 
1 Addresses at a dinner given in honor of Sir plain the inexplicable, and th, 
James Hopwood Jeans on May 28, by: The : 
New York Museum of Science and Industry, PF' acher put it, “‘unserew the inser 
The American Institute, The American Museum table.’’ You would Say that vour f1 
of Natural History, The Amateur Astronomers ftign was to expand the boundaries of 
Association, The New York Academy of Sci a ee 1, 4} a 
ences and The Scientific Monthly. Sir James’s — shanties 7 — = 
. diseove rm ind search for t ld 


address was broadcast by the National Broad 
casting Company. mysteries of nature for 
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the world and the good of mankind. 
And while you were saying all this, you 
became conscious of a look in her face 
amounting to a strong suspicion that 
you really didn’t do anything at all 
which amounted to anything, and that 
you were just a great, big bluff trying 
to wiggle out of an embarrassing situa- 
tion. Then, alas, as a physicist you en- 
vied the power vouchsafed to so many 
in other fields of learning—the power of 
oratory—the power to say nothing with 
force and conviction. 

Now the engineer, such as our toast- 
master, was in a much happier situa- 
tion. Everybody knew what he did. 
Your impecunious solemnity contrasted 
poorly with his prosperous joviality. 
He simply bristled with 
and, even in the pleasures of life, he did 


prosperity ; 


not seem to be limited to the one-half- 
of-one-per-cent. variety of iniquity 
which you enjoyed. If you doubted 
that he did anything, he could point to 
a locomotive and say, ‘‘See, I made 
that.”” He could point to a radio and 
say, ‘‘See, I did that.’’ Of course, the 
poor physicist might plead that he had 
a small hand in the radio, too. ‘‘Oh, 
yes, poor fellow,’’ one can imagine the 
engineer saying, ‘‘we do have a few of 
them in our employ.’’ 

This reminds me of a story. (Most 
after-dinner speakers are reminded of a 
story at the beginning, but some time or 
other you have to be reminded of it. It 
seems so much more natural to be re- 
minded of it than to think it out before- 
hand, and so I am reminded of a story.) 

Many years ago, when I was a young- 
ster just through with college, I decided 
that I ought to know more about the 
practical things of science, so I went to 
take a course in electrical engineering. 
I felt that I wanted to learn really how 
big 1,000 amperes was. Of course, I 
could ealeulate things about 1,000 am- 
peres, but I did not feel that I really 
had a personal acquaintance with it. I 
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did not know whether I was justified 
feeling that I was very noble and s 
sacrificing in putting down the swit 
carrying it, or whether I should 1 
out special insurance, or even s 
‘good-bye’’ to my family 

So I took the course in electrical 


gineering. My partner in the lab 


tory was an old friend of my schoolb 
days, an Irishman, wonderfully g& 

natured, but endowed with an uncor 
trollable desire to embarrass anybod: 
who seemed susceptible to embarrass 
ment. Some of the first work in t 
course concerned pure physics. No 
knew a lot about that, having just « 
founded all my examiners in th 
efforts to belittle and crush me in 1 
praiseworthy ambition to secure th 

gree which I had just obtained. S 

knew quite a lot of physics. As a m 
ter of fact, I knew more physics tha 
those junior instructors who look 

after us in the engineering laborator 
and my friend, the Irishman, knev 


that, so he would come to me with 


sorts of questions regarding the origit 
and significance of rather complicaté 
and more or less empirical formu 
which were used in the course. On t! 
basis of the information thus gained | 
would proceed to seek out some of th 
junior instructors who had annoye: 
him in some way or other, and ask then 
very awkward questions about the for 
mulae, much to their embarrassment 
and discomfiture. This, of course, did 
not increase our popularity in the lab- 
oratory. However, that was beside the 
point. One day we were assigned t 
work on a centrifugal pump. Now it s 
happened that in my work in physics I 
had had occasion to experiment upon 
very fine jets of water about a milli- 
meter wide; but it was a terribly long 
stretch from these jets to the nozzle of 
that centrifugal pump. Never befor 
had I seen such a ‘‘beast’’ at close 


range. I became very humble in its 
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presence. After checking up very care- I had never dreamed of \ 
fully all the electrical connections and course, there was a great mt 


etting the Irishman to stand guard in’ and an awful mess on the 
ase anything should happen, I hastily water and everything. Then t he 


. } . ° f ) } , , , , 

nut down the switch and pulled it off of the lab ory ca arou 
again. The laboratory was still there, to look dignified, but it is very 
the universe went on its course, uncon- to look dignified in the face of a1 


rned, so I summoned up my courage, oil on the floor when you have | 
put the switch down again and left it sponsible for i The head 
down. The pump proceeded to roar ratory proceeded to ‘‘eall us 
nd made an awful, angry noise, but it coals,’’ but he stuttered very 


didn’t deliver any water. Of course, I You know, I think it is one of the n 


ait 
was horrified. I felt certain that we embarrassing things in the world 
must have done something wrong and ‘‘called over the coals’’ by soi 


at we had probably ‘‘busted’’ the who stutters. You can not  possil 


pump. Then, while we were meditating help him out. It doesn’t seem digi 
sorrow, around came one of the to help him out, and you just hav 
inior instructors aforesaid. We be- stand still and wait until he has had 
wailed our misfortune to him; his say, with the « isness tl 
answer was, ‘‘But did you charge the forced periods of silence durn 
pump ?”’ Of course, we had not utterances also meant something \ 


arged the pump. Whoever would terrible, if : 
have thought of subjecting the pump to Yes, even in those days, tl 
such an indignity? However, he as quite a difference between the n 
sured us that the pump would not mind, ism of the engineer and 
and pointed out a funny little opening, of the pure physicist—the word ** pur 
covered by a cap, near the top, where not being intended to imply 
the water was supposed to be poured in. turpitude on the part of other kinds 
Well, of course, we felt rather foolish, physicists—but to-day the physicist | 
so I decided we wouldn’t make any del 
mistake like that again. We would go which he views almost with a pity 
slowly, step by step. We would start tolerance the efforts of his predecesso1 


’ 
1 inde . . ‘ 
ved into a reaim ‘¢ ads 


the motor first. Then we would slowly to realize a concrete mechanistic stru 
pour a little water into that opening at ture. He sees them striving 
the top, and as the pump got gradually medium to pervade all space 

going, we would close that opening and which could propagate light and 

let everything develop harmoniously. and wireless waves—a medium in \ 
So I sent the Irishman up the ladder to subtle properties it was hoped to find 
the opening, (it seemed to me in every the explanation of gravitation and of 
way appropriate that he should be the everything else which needed an expla 
one to go up), and we proceeded accord- nation in the universe They would 
ing to our plan. Now no sooner did have liked to think of a medium su 

that pump taste the water that the water, but water would not do, becau 
Irishman poured down its throat than’ the kind of waves which water w 

it set up a terrible furor, shot up a jet transmit are quite unsuitable for lig 
of water which drenched the Irishman An elastic solid would have been mu 
and nearly knocked him off the ladder, better for light. But how could th 
and then proceeded to deliver from the earth and all the planets move freel) 
business end a torrent of water such as_ through a solid? And so there was 
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much puzzling of brains to imagine how 
a medium the hand 
like the most limpid of fluids, and, on 
the other, like the most elastic of solids. 
The mathematical theory defined pre- 
the the 
medium, the ether, but the mathemati- 
eal equations looked cold and _ lifeless. 
There was nothing else in the universe 
which seemed anything like what this 
and, the grayer your 


What 


could act on one 


cisely properties of desired 


medium had to be; 
hairs, the less you liked it. 
this mysterious medium? I believe it 
Lord Salisbury who defined the 
ether as ‘‘a word designed to provide a 


was 
was 


nominative case for the verb ‘to undu- 
late.’’’ A little 
another definition of the ether, a defini- 
tion eall attention to the 
attitude of mind of one who spends too 
endeavor to see a 


while ago, I gave 


designed to 
much energy in an 
materialistic explanation of everything. 
And so I ventured the 
ether as ‘‘a medium invented by man 


have to define 


for the purpose of propagating his mis- 
conceptions from one place to another. 
Of all subtle fluids invented for the 
stimulation of the imagination it is the 
only one which has so far not been pro- 
hibited.’’ 
After all, 
in science is not so bad when one gets 


the abstract point of view 


accustomed to it, and particularly when 
one that most of the 
which catch the eye of the mind in piec- 


realizes things 


tures and theories most immediately 
palatable are often irrelevant to the 
purposes in hand. I have often medi- 
tated upon what I have ealled ‘‘the 


I think of 
myself setting a problem to a little boy. 
ball 
upwards with a given velocity, and I 
ask him to calculate the time taken by 
the ball in reaching its highest point. 
He comes to me and complains that I 
have not given him enough information. 
I ask him what information he needs. 
He tells me he would like to know the 


irrelevance of the obvious.’’ 


The problem concerns a thrown 
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I tell him that 


but he may 


eolor of the ball 
eolor does not matter: 
like that, because a certain amount 


the substantiality of the ball has var 


ished with its color. He asks for 
weight of the ball, and I tell him tl! 
that doesn’t matter, and I add to his 


troubles by telling him that I will wit! 
draw even my remark that it was a 
Then, 


he is over-materialistically minded, 


and leave its shape indefinite. 


will explode entirely and demand 
know how any pr 
lem about the body if I won’t tell 


There is not 


he is to work out 


its color, shape or mass 
ing left for him to think about, and |} 
may well claim that it is difficult for t 
human mind to think at all unless it |} 
think about. Well, 


body Is I 


something to 
please him, I tel! him the 
weighs ten pounds and is really a row 
ball. Now he is happy. He 
paper and pencil, draws the round bal 


take ss) 


puts a 10 inside it, paints it red in | 


mind’s eye and works out the prob 
When he brings me the 
at what point the redness of the ba 
came ealeulations. He k 

through them and finds it didn’t con 
in at all. The result would have bee: 
the same for a blue ball. Then I as 
him where the 10 pounds came in. H 


n 


result, I inquit 


into his 


looks again and finds he did not use it 
or, if he did, it cancelled out, so that the 
result would have been the same for 

fifty-pound ball. Finally, I 
where the came in, and he 
finds he did not use that at all. So | 
say to him, ‘‘Don’t ask me for a lot of 
But I think 
I hear you sympathizing with the poo 
student. ‘‘What harm,’’ you say, ‘‘did 
the redness of the ball do? Why did he 
sin in thinking it was ten pounds i 
weight and that it was round if, after 
all, these things did not matter?’’ 
Well, I agree that in this particular cas 
But I suspect 


ask hin 


roundness 


unnecessary things again.”’ 


the redness did no harm. 
that if I let the student think the ball 
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s red he will come to me some day wit 
some ideas founded purely upon the 
redness of the ball. He will be troubled, 
because he will want some other ball to 
do the same sort of thing that this ball 
did, and will be unable to satisfy him- 
self because, perchance, the second ball 
is blue. Then I shall have to go to the 
trouble of raking up past history to 
show that the redness did not matter; 
but, if he has enjoyed the vision of red- 
ness for a long time, his whole mental 
equilibrium may be destroyed if I take 
it away. 

An arechdeacon has been defined as 
‘one who performs archdeaconal fune- 
tions.’” Sometimes we laugh at that 
definition; but, provided the functions 
are expressed explicitly, it is a very 
good definition—a much better defini- 
tion, for example, than one which de- 
fines the individual in question as 
‘fone who wears gaiters and a top hat 
of rather ostentatious shape.’’ It is 
true that the gaiters and the top hat 
are the most immediately obvious 
features of the archdeacon, but one who 
riveted his attention on these appen- 
dages as the most fundamental attri- 
butes of an archdeacon might be at a 
loss to understand the significance of 
the individual if for some reason he 
were without them, in spite of the fact 
that he might be just as good an arch- 
deacon. The obvious part of the arch- 
deacon is irrelevant to his true fune- 
tions. So in science we encounter many 
instances where we choose to think of 
things mainly in terms of their activi 
ties, and we are loath to add to them 
appendages which may hinder or com 
plicate those activities. 

He who encumbers himself too much 
with the débris of irrelevant concepts is 
apt to build up for himself a confusion 
of troubles. He may have his ether 
with safety so long as he does not worry 
himself as to its boiling point or as to 
the question of whether or not it should 
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and wl there shou 
eth fl about A} 
rig ts l as | 
in distorting it il k 
person wl speaking of 
his commu! ren 1 
ous influ S al n 
or warm water eating s \ 
into the heart Ice 
on and on u! they fina 
very center of gravity it 
the whol eceberg to tur 
dive to the bottom of t S 

Physicists the world ove 
our gues f honor not 
astronomer, physicist and 
one who s done much by 
to wuide man throu 
tuous paths lern tl 
realization as is_ possible 
technical mind, of the m 
view. To tl ivman | 
catalyst of thought. Fx 
those who do 1 know 
lyst’’ is, I must close by | 
or a story 

There was an Arab w 
all his worldly goods 
among his three sons—t 
ceive one half, the second 
and the third one nint 
sessions were found to ¢o1 
teen camels And when 
make the divis 1, they s 
seventeen camels could b 
they vent in perplexity 
And the sheik, after deep 
thus: “‘My sons Thy 
ereat friend min und 
a poor man and have bu 
thy father’s s I w 
thy service that I n 
sion among Jy Ss 
own camel. An 
first son, Tl 
half of his w 
thee nine ¢a 
which Is more n tl 





,Y 
i\ 











10 THE SCIENTIFIC MONTHLY 


and be content.’’ And he said to the 
second son, ‘‘Thy father gave thee one 
third of his goods, ‘‘but I give thee six 
camels—one third of eighteen—which 
is more than thy lot. Go thou and be 
content.’’ And he said to the third son, 
‘*Thy father gave thee one ninth of his 
goods, but I give thee two camels, which 
is more than thy lot. Go thou also and 


be content.’’ And then he counted 
the camels he had allotted them, ‘‘nin 
and six are fifteen and two are seven 
teen,’’ and there yet remained his ow: 
eamel, which he took back once more, 
saying, ‘“*Lo, I have given each mat 
more than his lot, and I get back my 
own camel. Blessed be Allah.’’—That 
eighteenth camel was a catalyst. 


INTRODUCTORY REMARKS 


By Dr. MICHAEL I. PUPIN 


PROFESSOR OF ELECTRO-MECHANICS, COLUMBIA UNIVERSIT 


Our guest of honor is an old friend of 
many of us. We learned to know him 
and to love him over twenty-five years 
ago when he was a young professor of 
mathematical physics at Princeton Col- 
lege. He was then a handsome English 
youth, and he is that still; suecessful in- 
tellectual efforts are obviously a wonder- 
ful preservative of physical beauty, es- 
pecially when they result in four best 
sellers in four consecutive years. 

I remember how glad we members of 
the American Physical Society were to 
see this quiet and unassuming Cam- 
bridge mathematician at our meetings, 
and how we missed him when his atten- 
dance began to show a rapid fading. 
Rumor had it that this shy Cambridge 
youth had suddenly grown sufficiently 
bold to court a bright and beautiful 
Connecticut lassie, that he had proposed, 
and that she had accepted him. The 
rumor proved to be true, and I said to 
myself: A Connecticut lassie knows a 
good thing when she sees it. The Con- 
necticut lassie is Lady Jeans to-day. 

That delightful romance of twenty- 
four years ago was the turning point in 
the brilliant career of our guest of 
honor. If it had not been for that ro- 
mance he might still be a professor at 
Princeton College, pouring in daytime 
Newtonian philosophy into reluctant 
undergraduate heads, and wasting his 


precious evenings criticizing dull ey 
amination papers. But Jeans, the happy 
bridegroom, aimed higher than Jeans 
the humble bachelor. He soon resigned 
his professorship at Princeton and r 
turned to his old university where, du 
ing his Trinity College days, he had 
gathered many laurels in the fields of 
Newtonian philosophy. Soon after his 
return to Cambridge his American 
friends, including myself, were thrilled 
by the brilliant essay which he published 
in 1914. It was entitled ‘* Radiation 
and the Quantum Theory Several 
other essays of similar character fol 
lowed in rapid succession, and they re 
vealed what to his old American friends 
looked like a miracle. He, a most ardent 
disciple of the venerable Newtonia 
school of historic Cambridge, had become 
an inspired apostle of New Physics, 
first inaugurated by Planck and Einstein 
in the beginning of this century. This 
miracle reminded them of the miracle of 
St. Paul’s sudden conversion on the road 
to Damascus. At that time Planck was 
an humble German professor, and he is 
that still; Einstein was a clerk in the 
patent office of Switzerland. New 
Physics, the great science of to-day, had 
humble beginnings. 

Planck’s Quantum Radiation and Ein- 
stein’s Relativity Theory are the two 
foundation pillars of New Physics. Our 
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ruest of honor believes that no one ex- 
ept a mathematician need ever hope to 
inderstand fully their endeavors to un- 
ravel the fundamental nature of the 
universe. Knowing that there are not 
any mathematicians in this distin- 
guished gathering I shall not proceed 
ny further in that direction. One ap- 
p ication, however, of these endeavors 
makes the writings of our guest of honor 
so illuminating that I can not allow this 
‘easion to pass without a brief refer- 
ence to it. 
Aceording to New Physics radiation 
f heat and light by the luminous stars 
urs out the substance of these stars 
into the interstellar space. The mass of 
the stars diminishes and that of the in- 
terstellar space increases. Just as gravi- 
tation means concentration of cosmic 
substances into stellar centers, so radia- 
tion means their diffusion from these 
enters into the interstellar space. 
This mass diffusion by radiation, as- 
tronomy tells us, is mulions of millions 
of years old. It has been kept alive, 
according to a brilliant suggestion of our 
guest of honor, by the transformation of 
atomic mass into radiation mass. He 
calls this process atomic annihilation, 
and traces its origin to the coalescence 
of the electrons and protons of the atoms 
in the stars as well as in the interstellar 
space, and to the transformation of the 
intrinsic energy of these atoms into the 
energy of photons, Planck’s indivisible 
wave granules of radiant energy. The 
final result, which interests us human be- 
ings, is the flooding of the interstellar 
space with stellar torrents of photons of 
all possible wave-lengths, from the van- 
ishingly short wave-lengths of the cos- 
mie rays to the much longer wave- 
lengths of the rays which supply light 
and heat to our terrestrial globe. This 
picture, painted so well in the writings 


¢ 


of our guest of honor, suggests to ly 
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mind the following thought w 
will kindly permit me to n 
Each one « that practi 
variety of photons seems dest 
lorm a definite service tft I 
world. Every blade of grass 
tiny flower on our meadows 
lands, every leaf « our f 
every gay flower of our | 
gvardens, can tell a wonder! 
that service Nay, ever\ I 
and ultra-microscopie gram 
nuclei of our bodily cells wi 
some day tell a si et tale of 
rendered by the cosmic rays t 
structures which are destined t 
a housing for the living s 
Whether those mighty st 
photons, speeding with the 
licvht from the countless | 
blazing stars into the interst 
are hastening to perform son 
ful service in some other hidd 
of the universe science can 
Science can not penetrate the 
veil which covers the f: f 
time entity, separating | 
ultimate reality from tl 
sented to our senses | int 
mere pictures of ma mat 
Faith alone penetrates d 
hind it the throne of the din 
created that space-time entit 
it with electrons and protons, 





their offspring, the « 
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MODERN THEORIES OF THE UNIVERSE 


By Sir JAMES HOPWOOD JEANS, KT., D.Sc., LL.D., F.R.S. 


DORKING, 


OWING to a happy inspiration on the 
part of those who arranged the dinner 
I am not called on to make an ordinary 
after-dinner speech of the conventional 


type. I have been asked to speak about 
the advance of science in the last few 
years. At the same time, I am sure | 


shall not be doing wrong if I take one or 
two minutes of my time to thank the 
toastmaster, my old friend, Dr. Pupin, 
for very kind and very generous 
introduction, and to thank Dr. 
for his message from the Physical So- 
ciety ; and to thank you all for the very 
cordial reception which you have given 
me and which has touched me so deeply. 

It was, I think, inevitable, when I was 
asked to choose a subject to-night that 
I should think at once of the contrast 


his 


Swann 


between the science of to-day and that 
when | 
Let me, 
however, turn my thoughts and your 
thoughts back a little bit further than 
that. something like fifty 
years back into the age of mid-Victor- 
ian materialism. We find that 
did not then contemplate the universe 
at all. Science could be compared then 
to a series of roads which diverged out 
in different directions—physies in one 


of twenty-five years ago, was 


here teaching in your country. 
Let us go 


science 


direction, chemistry in another, astron- 
omy in a third All 
roads radiated out from a center, which 


and so on. these 
was, in brief, our noble selves. 

We took mankind, so to speak, to be 
the worked. 
Astronomy moved out a certain distance 


center from which science 


a very small distance as we now 
know 
plored the near neighborhood of our own 
little planet. Physics tried to discover 
what it could about Nature and matter, 
but it was never able to get down to the 


ultimate fabric of the universe. 


from our home in space and ex- 


small 


ENGLAND 


The particles of which matter was bu 


were too small for examination in thos 
We could only 


days. ly examine particl 


size as could bi 
optic 
And 


which were of such a 


seen by our human eyes or by 
aids fashioned by human hands 
so it was all along the line. 

As a result of that it 
that we should think of the 
being something like the material tool, s 
to speak, with which we examined it. I) 
everyday lil 


was inevitabl 


universe as 


the ordinary events of 
such as were then studied, we found th 
bodies moved as they were pushed 
pulled. The simplest 
ment performed 
muscles—let us lifting a 
We found that all the objects around us 
were pushed 


physical experi 


was one with ir 


say, weight 
acted as though they 

pulled DY force similar to those of ow 
And the those 
days created for himself a universe i 


muscles. physicist of 
which he imagined that however far on 
went along any one of these roads, lh 
found which 
simply in accordance with the pushes 
and pulls whieh were exerted on then 
He thought, in other words, of the uni 
verse as a purely mechanical structur 


bodies, substances, acted 


Then came ten wonderful years, fiv 
years at the end of the last century, and 
five years at the beginning of this—th« 
years 1896 to 1905. When the history 
of science comes to be written in it 
proper perspective by one remote d 
scendant, it will, I think, be found that 
those ten years rank at least as high as 
ten years in the past history o 
The discoveries of those te 
years will stand at least as high as the 


‘ 


any 


science. 


wonderful years 
first 


discoveries of the ten 
starting with 1609, 
explained to men how to work the tele 


when Galileo 
scope, and so discovered a new structurt 


of the heavens. They will stand as high, 
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nk, as the discoveries of those won 
jlerful years which began with Newton's 
rk while he was still an undergradu 
ite at my own college of Trinity College 
Cambridge, and ended by his announe 
» the law of gravitation and proving 
it the universe was subject to univer 
laws. 
To the ordinary man, I suppose, those 
years are generally regarded as the 
en years in which pl 
igibke. The picture that he had 
lrawn for himself of the universe 
round us became replaced by what Dr. 


ysics became unin- 


Swann has described as the heartless 
ind cold-blooded formulae of mathe- 
matics. But to scientists, those ten years 
meant very much more than that. To 
the scientist, and to a lesser degree the 
ordinary man, they represent the epoch 
in which science assumed a new aspect 

thrilling interest, in which we first 
began to contemplate the universe as a 
whole, and in which instead of thinking 

* science as a few roads diverging out 
from our own circle, we rather began to 
think of it as a whole lot of roads con- 
verging on one central point and leading 
to an understanding of the universe as 
a whole. 

Let me remind you of the tremendous 
discoveries of those ten vears, discoveries 
of which we haven’t yet seen the full 
implications. 

The first two or three of those years 
saw the electron isolated, and resulted 
in our discovering that it had a definite 
structure. We began to think of it 
almost as a universe in itself and no 
longer as a sort of hard particle which 
had been left to us from the times of 
Democritus and Lucretius. In those 
same years radio-activity was discovered, 
and that perhaps more than anything 
else has helped us unravel the mysteries 
of the atom and the innermost structure 
of the material of which the universe is 
built. 

Then with the turn of the century in 
1900, the quantum theory was intro- 
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Then—at the end of the te: 
came Einstein with his theory of relativ 
ity. This t the mater 
ILY. 11S OOK away the mater) 


on which we had worked for 


and through that more tha 


else, perhaps, the study of physics 

came unintelligible to the ordinary man 

and of thrilling interest to the scientist 
as also to the philosopher 


Throughout those ten years another 


phenomenon was emerging, cosmic radia 
tion, of which we haven't yet got to t 
bottom. These cosmic rays 


as messengers from the first d 


space, and their message, as far as we 


—_ 


seems to be that the phys 


and chemistry that we study on eart 


are only tiny fringes of enormous 
vaster subjects The physics and chem 
istry of space seem to be something 


wider and bigger than anything we have 


g 
yet imagined, and these cosmic rays 
come to us to tell us of conditions pre 
vailing in outer space. 

All those subje ts which I have 
touched on have their foundations in 
research which was carried on by hard 
working scientists in that single decade 
that I have mentioned. Only now we 
are beginning to suspect the full impli 
cations of those discoveries. And yet, 
little though we know, I think it is fair 
to say that by now science has in a sense 
surveyed the universe from one end to 
the other, from the largest objects known 
in it, the great spiral nebulae, down to 
the smallest objects, electrons and pr 
tons. We believe there is nothing larger 


than the spiral nebulae, except the whol 
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universe itself, and, as far as we know, 
there is nothing smaller than the elee- 
tron which has a permanent existence 
as a physical structure. 

And now whichever way we 
the extraordinary 
nomenon We find we can no 
longer interpret the universe, either in 
its smallest or its greatest aspects, as a 


sort of mechanical phenomenon, in the 


look at 
universe, an phe- 


emerges. 


way in which our mid-Victorian ances- 
tors would have interpreted it. We 
look at one end, the thing smallest we 
know, the electron, and we find that this 
must be regarded not merely as a hard 
particle, or merely as a charge of elec- 
tricity, but rather as what the physicists 
describe as a wave packet. If we want 
to compare it to something, we must not 
compare it to a material object, but 
rather to something of the nature of a 
storm at sea, a collection of waves which 
move in certain ways and by the way 


they move determine the whole phe- 
nomena of gross matter. The materialist 
at once asks: ‘‘ Waves in what?’’ And 


the answer we have to give is—waves in 
nothing at all, because there is nothing 
left in science in which waves can undu- 
late, to use Professor Swann’s term. 
The ether being abolished by the theory 
of relativity, everything we know with 
any capacity for undulation has disap- 
peared, and the waves must be regarded 
purely as mathematical waves. They 
are, so to speak, descriptive rather than 
a material phenomenon. We can express 
those waves by mathematical equations, 
but if we try to go beyond that and 
express them as waves of something ma- 
terial, we are at once led into a tangle 
of absurdities and contradictions. 

It is much the same with electricity 
itself. We must now think of electricity 
simply in terms, I believe, of mathe- 
matical formulae. Last Sunday I read 
in The New York Times a verbatim 
translation of Professor Einstein’s lec- 
ture. As might be expected, he did the 
best that any man could do to explain 
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the nature of electricity, or his p1 
views on it; and yet, as I read it, | 
dered to how many readers what h¢ 
would be at all comprehensible. It 
probably safe to say that no one w) 
not a trained mathematician could t 
very much out of that lecture. T! 
eouldn’t, at least, follow Professor E 
stein’s thought in the way in which 
deserved to be followed. 

We used to think of all natural p 
nomena as a result of Einst: 
has abolished force from Nature. We. 
longer believe there is any such thing 
force. Particles and larger obje 
simply follow paths, which are deter 
mined by something different than fo1 
They are determined by the curvatur 
inquir 


Lorces, 


of space, and when we try to 
what this curvature of space means, ni 
one except a mathematician can reall; 
answer the question; and when a math 
matician does answer it, no one except 
another mathematician can understand 
it. 

When we look at the other end of the 
universe, with our astronomy of the last 
few years we have discovered that space 
is something enormously greater than we 
ever thought it to be. We 
the past think of space as the solar sys 
tem and a little bit outside it. We know 
now that the solar system is about as on: 


used to in 


grain of sand in the universe compared 
with all the sand on all the seashores in 
the world. 

It is the same with time. We used to 
think of time as extending through the 
whole of human history and perhaps a 
little bit beyond. We now think of time 
as something so immense that all human 
history is only the twinkling of an eye. 
We can take a postage stamp and repre- 
sent by the thickness on that postage 
stamp the whole of recorded human his- 
tory. We can stick that postage stamp 
on the top of the Chrysler Building, and 
the Chrysler Building will not be high 
enough to represent the rest of astro- 
nomical time. 
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vast It has rather been that the 
nite, and limited in all directions 

ean’t go on through space forever 
do, we just come back. We can’t 


n through time forever. If we go 

ne direction, we come to something 

+h is called the beginning, although 

don’t know what that means; and if 

ro in the other direction, we probably 

to something which nay be called 

end, although we don’t know what 
it means. 

And again, the average man who is 
t a mathematician can’t properly 
alize or visualize what we mean by 
nite space or by finite time. They come 
it nicely in a mathematical formula, 
it aS soon as you try to draw a picture 
either, you are done for. They are 
not things which permit of material rep- 
resentation in any form whatever. 

Any one who has lectured on these 
ibjects or written on them is accus- 
tomed to getting letters by the basketful 
telling them that they are talking non- 
sense. People say space can’t be finite 
because outside it can’t be anything but 
more space. If you say space is finite, 
your correspondents tell you it simply 
shows you don’t know what you are talk- 
ing about. Well, the answer, of course, 
is that all these good people are trying 
to make material representations of 
space and that space does not permit of 
this. As soon as one thinks of space as 
a mathematical concept, or even as a 
mere concept without mathematics, finite 
space becomes intelligible. It is like the 
finite space of one’s thoughts. One can 
think of New York without thinking of 
the whole of the United States, and one 
can speak of the space in New York with- 
out being told it is an absurdity, because 
there must be space outside. 

Then space as a thought, as a mental 
concept, is intelligible and satisfying, 
and from that concept in the way in 
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acute form in respect i 
ered phenomenon—the expans t 
universe Thes rreat nebul 
appear to be receding from us I 
rific speeds in all directions | 
simplest explanation, and one v 
mathematical support, is that s] 
not only finite, but is continually ex 
panding. space itself is getting large) 
and larger. The person who tries 1 
make a concrete picture of this 
course, objects at once that Space can 


get larger and larger if there is nothing 
but space to expand and eat up as it in 
creases except more space long as 
we think in concrete terms, that argu 
ment is pretty well unanswerable. The 
answer to it is that we must not thu 
of space in those concrete terms. We 
must think of space as a mathematical 
concept as a mental concept, such as the 
mathematician is familiar with, and such 
as he handles every day. 


It is the Same througnout the wl if of 


astronomy with the universe 
It is the same throughout thos parts ol 
physics which deal with the smallest 


None of the con 


cepts which we come upon can be p 


particles of matter. 


tured in material terms. Always we 
come to concepts which mathematics and 
its symbolism can explain aamirably 
but which the concepts and the terminol 
ogy of the engineer fail complet ly t 
explain. If we think of the universe in 
terms of mathematics, in terms of pur 
thought, or in terms of mental concepts, 
it becomes comprehensible. If we think 


of it as a piece machinery, as we used 
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to, an ocean of machinery spread out 
around us in the ether, extending in all 
directions and acting by its pushes and 
pulls, it not only becomes incomprehen- 
sible, but when we try to discuss it or 
argue about it, it leads us into an abso- 
lute morass of contradictions and incon- 
sistencies. 

Such in brief, as it appears to me, is 
the change which has come over physics 
in the last few years, even in the time in 
which we ourselves have been working in 
physics. The philosophical implications 
are, of course, tremendous. They remain 
to be worked out, and it will be a long 


re the last word 


time, I think, bef 
been said. What I wish to suggest 
you and try to picture to you in the 
minutes which have been at my disy 
has been the tremendous change wl 
has come over our most fundamental 
innermost ideas as to the structure 
the universe. We must no longer tl 
of it as a great, elaborate piec 

machinery crushing us by its weight, | 
rather as a universe of thought, wl! 
ean only be understood if we approach 
by thought, and in particular, by tl 
particular kind of thought which we d: 
scribe as mathematical. 
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DEVELOPMENT OF THE EGG 
BY THE PHYSIOLOGIST 


By Dr. CARL G. HARTMAN 
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ture is a kind of prosaic ** Aeneid’ that 
relates, in an un-literary way, the origin 
the wanderings, the dangers and vViclssi 
tudes that beset the microscopic hero 
not on unfriendly shores and the Styg 
lan darkness of the hereafter, but in the 
once mysterious darkness of the ovary 
the oviduct and the womb. The hor 
mones as guardian angels preparing the 
way and guarding the temporary domi 
ciles will loom large in the story The 
egg will be traced as a microseopic 
traveler from its beginnings, where it Is 
more or less passive, through its devel 
opment, where it later makes itself felt 
and is the center of far-reaching inter 
actions with the mother harboring it for 
so long a time. For pregnancy involves 
profound changes in the female organ 
ism which are only beginning to be 
understood. The egg, by which is un 
derstood also the embryo or fetus witl 
its envelopes and placenta, forms the 
center from which emanate stimuli that 
Initiate changes calculated to maintain 
the life of the new individual in the 
making. The nervous element steps into 
the background, the glands of internal 
secretion come to the fore 

Of the glands sketched in black i 
Fig. 1, the ovaries and the hypophysis 
more particularly the anterior lobe, are 
of prime importance. The thyroid and 
the hypophysis are intimately linked in 
mutual association, for when one is in 
terfered with the other languishes 
Pineal and thymus have to do witl 
sexual maturity and the cortex of the 
adrenals has some relation, poorly un 
derstood, with its twin in embryonic 
development, the ovary or the testis 
The parathyroid has to do with calcium 
metabolism and so does the ovary. With 
the changing metabolism of pregnancy 
the pancreas and the liver become in- 
volved. On the whole, however, for the 


present purpose we may dismiss from 


consideration, as having no very specific 
effect on the fate of the fertilized egg. 
all the endocrine glands except the 
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are based upon more experiment 
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FIGS AND 6. FROM SECTIONS OF OPOSSUM OVARIES, GREATLY MA‘ 
Fig. 5. MARGIN OF A GRAAFIAN FOLLICLE. SHOWING RII ‘ PO oO oO 
CHROMOSOM! \ 1IN THE Fat Fic. 6. Mare OF CORPUS I ‘ 

a Graafian follicle by examining a num- direct stimulus of the ant 
ber of stages. The ege at first is strue Fig, J] 


the but 
the physiological center, for without evo 
follicle The ege itself in 


creases during its period of growth ten 


turally center always remains 


no growing 


times in diameter, a thousand or more 
times in volume, while its nurse cells 
multiply until many layers deep. By 


this time the growth of the egg is nearly 


complete, but this is not vet ‘‘mature.’”’ 


A vascular tunic surrounds the whole. 


for now more nourishment is needed. 

The 
liquor folliculi which begins to accumu 
late the 


farther and farther apart in large fluid 


next is the secretion of the 


step 


among cells, pressing them 
filled spaces which coalesce into a great 
Fig. 3 Finally the 
bladder like 
virtue of 


space or antrum 


follicle 
that bulges from the 


is like a clear, Cvst 
ovary by 
its shape and size. The egg occupies a 
little hillock of nurse cells somewhere 

on the follicle wall. All this 


the 


anywhere 


probably goes on under 


secretion 


Now what has all 
the egg The 


with 
liquor folliculi is twofold 


medium for carrying out thi 


tide, as it were. when the fol 
and second, it constitutes 

secretion which is absorbe: 
mother for the further pr 


her body for the care of thi 
The hormone of the follicl 
identified 


functions, partly 


applied to it ] 


formed by a Graafian follicle 


know, however, that it can 


by x-rayed ovaries devoid 


and it is found in the 


placent 


amounts, and may possibly eve 


there. 2) Oestrin is a more 
term, for the test of its 


or ‘‘heat’’ produced 


rats 3) We micht 


oOeSTTUsS 
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female sex hormone, 


other 


things, for the 





Folli ulin, be 


Wi 


Nf 

















a 
7 
-4 
 « 
vw, 
j 


4 





+ t , ritwo? ? ~ ~ ; 
1) ? ne ? ~ ~ '? 
he 
? rtie) \ S r) , 
( rp l ~ ~ ~ es 
< 
is ret rl re ‘ 
nkey ovat (mong , 
swered questions t aris evel ! SS . 
our story is this: Of the thou eluei : 
s of primordial es. that Ss series 
int in the monkey ovary wl 
da certain one be singled ut ane ! ry S 
nly begin to grow and sw | mol S 
room?) This phenomenon speaks ( ne mat 
autifulls controlled li hanisn t ~ 
anterior lobe is the prime mover it 
process, but so far attempts to in nig) ~ 
nature with transplants of the gland Most man ! 
tracts have resulted only in a wild” kev. ovulate s) 
h of manv follicles What t] Oo} { hee } 
I is Ti | ! rma . 1D S } t} rret na 
s at the proper tin ind place ne is 
t vet Know It s been sugevested } rab 
he inhibitor is tl war hor ey , 
the ne t o | . 
start S mdi it 1) ? ! ( 
gy. | } 
irs ry \ irl | } 
int where 1 ! . 
r ollicle Is read t 1) rated ‘ 


























ya THE S¢ 


bral t put out atl tol Thao 
Diane 
Ovulation, then, is a most momentous 


pnon ot 


reproad icwTion It 


marks the culmination of lone prepara 
tory processes. A four-vear-old monkey 
yust mature when ovulating for the first 
time. has been engaged for tour and one 
half years in preparation for the act, for 
we must include the prenatal as well as 
the postnatal development 

The wandering of the eee (Figs. 7 
ind S&S) now fertilized, to its ‘‘ nesting 


Implantation site offers 
esting and unsolved problems 


dischareed thr Ovarian SuUrilact 


Upon 


and literally deposited into the body 


lumen 


cavity. finds its wav into the tiny 
of the oviduct through the mediums} Ip 


of the fimbriated opening or **funnel”’ 


I"} IS CONSISTS oO] folds 


leading into it 


like far-flung neck ruftles—si 


it expansi 


ble flaps That are highly mobil 


time (Fig. 10 


CSD 


cially at ovulation 


funnel edges envelop) the ovary-like 


broad bands and are, moreover, covered 


with cilia that waft a stream of perito 
neal fluid into the tube which thus eat 
ries the ege with it. The motility of the 
funnel and even the very presence of 


cilia depend upon ovarian hormones 


elaborated concomitantly witl he «le 
the 


just at the right 


velopment ol ege and exerting their 


influence time 
Whether ciliary 


sponsible or 1s 


the 


action 1s entirely r 


evel Lip rtant in the 
ego down the tube to 


The alterna 


transfer of thie 


uterus is not vet settled 
f t 


tive theory that the contractions of 


muscular wall of the tube are largely or 


entirely responsible seems very reasoi 
able. The 
down the 


is certain that just about ovulation tim: 


passage ota bolus ot food 


intestine offers a paralle| It 


the tube is very active but the 


spon 


taneous motility gradually subsides 


More 


of the ege 


than the mere 
that it 


remarkabl 


passage 


Is the Taet 


requires so 


namely, th 


does rec davs ror 


long as if 
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TOs l rit s re Pr @ 

ltiy \ ! } S ’ 
the pass nto tl terus is 
(ie ibtless ft re } } 
pare for its 1 1) Chis s x 
sage 1s probably associated : 
Sluggishness of — the tubs “ 
brought about bv tl SUCERSSO] “ 
ruptured ovariat { 
lu eul 

\ problem ! ( s Te 
ot the fert} ‘ F 
s the ti IMSpol 1 ( ) 
motile male sey s, tl sper ' 
(p the genital tract kh Se 
fforts b Thre las ! ~ 
talls, that fl spermatozoon 1 
mate Is t b » Stt r) 
by itn ( S mras re } J 
(or Is if by tl nevel eo) , 
contraction | tl ] er) es, 

, 2 

the tatherine elements are car 5 
sivel\ and resistlessly along 
accumulating 1 SHOW | 
theorv is the most lk Ol _ 
S10? yhiel \ id expla thy } 
ree of moftilit f uterus and 
durine the ‘‘heat’’ period whe 
supply of tolheutly s at its 


In the last f VY paragraphs 


nas bee mn reminded of 





events transpiring Wl The prosp 
mother's body changes 1 thre 
erines, responses )" t] rh 
organs, calculated to nurture an 
port the precious ege—not too fast 
TOO slowly, so That events mav si | 
nize and processes harmoniz 
much influence the free ege@ its 
IS problematica bu prob 1) 
early in its histor 

Let us leave the ege, three davs 
but not a whit larger, resting 
in the lower end of tl viduet 1 
the next signal to enter the mor 
ernous uterus, and let us retur 
collapsed follicle that has vrlivel 
egg it had nurtured to maturit 
lke a building after an eartha 
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OPOS 
\ IS Chaos at rs hy 
pillaries and conne 
SV-turvs Kie, 9 
I aue Pre WIN 
eture The nurse 
msi a 1 2h ve IS 
em may multip | 
to Twen or more 
volume Eventua 
volume stops the 
new viand ! 
ct re Xi ( 
In volume |" 
S Sono? ( rit } 
In VI ri} 
he structul and ha 
rheadine Corp Is 1 Ti 
Ss utell lhe 
er the contre 
ped inte his } 
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COrpus iteum prepares the lining of the eonditior ib probab 

iterus to make it a fit nesting place though here ae ny thre , 

TI membrane becomes swollet fluffy, play a part. actine under t st 
vel supplied with blood, secreting of the corpus luteum as it pre 
“uterine milk so called, for the nutri acted under the stimulus 

tion of the ege Kies. 11 to 13 show lar hormone io. 17 

stages in the growth of the monkey 2) The pregravid preparation 
uterus, the last marking the condition of referred to takes place in the n 
early attachment Corpus luteum ex and in women durine mol 
tract injected into rabbits or monkeys eyele; but if the ege is present an 
will bring this necessary ‘‘pregravid’’  taches itself certain connective . 


cells about the eve swell unt thie 





like typical evland cells Decidua 
they are then ealled, that form th: 
eldua, whose function we shall 
presently Now, the corpus tuteun 

been found to sensitize the connect 
tissue celis of the uterus. so that. o1 

tation, this metamorphosis of sn 


slender cells into large rounded } 





takes place But the anterior lob 





tract will do the sam: ; perhaps the 
pus luteum actually performs the fu 
tion via the anterior lobe—anot] 
doubt that faces us ip These comp 
relations 

3 Sines if s obviousl MN 
during pregnancy for more eges t 
ture or more follicles to wrow, this 


tion is for the time suppresse 


recently the corpus luteum was 
posed to perform this function « 
pression But othe faetors 
understood, are known to be effeet 
this direction, for instar et 


1) Once begun, the preg 


} ' 
continued under tl t S 
] + + " + 4 
iteum, a Cas 1? ! eal ~ FES 
castratior ils 1 

















FIGS. 11 TO 1 SECTIONS THROUGH directly. but probab aos a tinte 
Pitt \ | MONKEY UTERUS = providing bee ' - 
. ‘ Y h maint ned thi t 
' ; on ) I"} corp S " « } 

posed TO prep ré tT} } } } } 

by relaxine the birt] ( na OOSII 
u oO igaments of the pe bones. mo 
| } ip FT OF hg liver kidney and tTner organs 1} } 
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messengers sent D\ thie 


Various orevans 
Kor 


uterine 


return to the eve 


it floats free in the 


About the eighth or ninth day 


several aavVs 
Cavity 
in the monkey it becomes sticky and 
attaches somew lhe re near the 


of the 
dig in—it 


upper end 


uterus It Immediately begins to 


becomes a true parasite upon 


the mother The maternal tissues melt 
way before the erosive action of the 
tiny egg, which must tap the mother’s 


In the it becomes 
13 . in th 


would @o 


blood SUppIs 
halt 
species entirely so It 
that 


referred to, walls it off 


monkey 


buried Iie human 


lee ye r 
the decidua 


ie. 1S 


bonds of safety 


but for the fact just 
to pre 
vent its over-riding the 
on the feeding 


into the 


part of the vill, thos 
| 


suckers that sink 


tissues. The villi contain em 


tentacles or 
maternal 
brvonic blood vessels and dip into the 
maternal lyinph spaces, absorbing the 


Pieces of villi may 


the 


material 


and 


life-vivine 


break off enter maternal blood 


SCTENTIFIC 





MONTHLY 


stream, 


beneficial, but in excess, detriment 


As the embry 


and its placenta 


thes make greater and vreater de 
sending out chemical messengers 
call out tremendous responses on 
part of the mother. The muscle cells 


the uterus increase fifteen fold in s 


tissue becomes stroneg 


the connective 


succulent. expansibl requvel 


more 
Cervix and 


birth 


Vagina are prepared 


canal by Sllhiliar ¢chanves Mi 
are suited to ends in a 
fashion Only abe 


made by anatomy and pl VSLOLOg SN ! 





elucidation of cause and. effect in 
processes by which a baby is nurt 
ana born 

The culminating enlema is the «; 
of birth. At the physiological mon 
as vet predictabl: niv within wid 
its, the fetus becomes foreign bo 
be expelled Kor twelve days ip 
Opossum ie. 19 amonth in the? 
bit, six lunar months in the mo 
Kie. ZO) and ten in man, two vears 
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ROM CA 
oO . FO 0 o ) 
that insists on the runnine down and 


heat death of every thermal engine may 
meet with a jolt, and actually show re 
versal. So there is no need of worrying 


about our ultimate fate 


If now we venture to make the novel 
assertion, not vet advanced hy any 
geophysicist, that a fog bank is in its 
way the forerunner of an ice cap 
shall not be far astray kor the essen 
tial difference between we, Water nal 
vapor, invisible or visible, is simp 
matter of molecular freedom that s 
the exeursions of the molecules of this 


mixture of hydrogen and 


oxveen may 


fixed, fluid and free 


he deseribed as 
ehildre nm ma 


Picture a hundred sehool 


erowded classroom. and making 


quiet 
ComMmMmMo;ron That IS the 


found in ice Now let 


no noticeable 


condition 


] 
solid 


there be a and these hundred 


recess 


youngsters, who for our purpose are 


molecules, go storming out to play 
They jostle each other and run about 
freely, even as in the liquid water the 
molecules slide on one another and have 
a certain freedom of motion. Finally 
imagine each child to be provided with 
a moth airplane painted a dirty gray. 
Now they jump away from the ground 


hither the air. 


von in 


and move and 


P] , 
ADES 
This corresponds to. the Vapor s 
Let our flying children hug e 
and crowd one another. and w } 
condition comparable with condens 
tion of water vapor into e ( 7 
A cloud is nothing but a foe that 
Virtue of a slight excess of heat has 
veloped a lifting fore nd so 1 
hieh Conversel a tov is loud 
Is earth bound 

The great glaciers that s 
southward. erinding ana Crus 
everything in their way, were origi 
compacted and compressed sni 
and snow crystals are only ter \ 
nolecules that Ost heat so sudd 
there Was no time tor = assumine 
form of a cloud globulk r foe di 
It is as if our school children pall 
their planes a beautifully pur I 
arranging also to have the wines } 
ject like six pointed Stars et Ti 
snowflakes fall gently to earth in 
numerable numbers, and aceumu 


year after vear, in Arctie r 
slow-moving 
float a 


vreat rivers of 


chunks break off and 

bergs moving south 
Few transatlantic passenge 

the 


berg, realize that the ice 


at a distance listening 


was 


rs, sightir 


crest 


once 


War! 
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he water form that happily did uma! () 
rrv on. that died. so to speak. halt dav the 141 
} the journey trol equator to pole free ‘ p ft 
hk SOME local hot SOL to a cold Tre } i. 
But iT did not lose its capacit ulone t eonst \ 
er and enfold Its opaeity , vard Lat 
ses, and, like an embryonic lee wi | ES na ' 


danger of an ice tomb is not im PONS I) 
t. and we need not think we shall and outbound 
. a TaXes senatorial nSUPreeneys (> |: “| ‘ } 
iriet To ite but the imminene expert fc ‘ 
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CTENTIF I MONTHS 








THE 


‘rsistent fog 


is the densest, most pr 
vn in twenty years. The daily press 
long deseriptions of distressing 
s at railway and ferry terminals. 
herded in 
swore to no 


Commuters waiting rooms 

d and Until 
r noon on Saturday the 16th, the fog 
s so dense that objects ten yards dis- 
the 


smoke-fog 


avail. 


were swallowed up in murk 


s home-brewed smog 
‘ky as a Lond **nertickler.’’ 

is aS Murky as a London — pertickKiler. 
Yorkers rising from their beds on 
1ch of the three mornings found it un- 
ssary to pull the 
shades. (In the metropolis it is 


down window 
Cus- 
mary to do so, when starting to dress. 
This was a dirty fog, one of the pea- 

On the first 
200,000 dust particles in 
very ecubie meter of the 
second day 1,600,000. Just before the 
nd there must have been 6,000,000 dust 
per unit of volume. This 
means that if one scooped up a handful 

the all-pervading, there would be in 
the catch fully 50,000 dust 
ind on each particle a varnish of water 
Small that 


soup brand. day there 


ere over 


space, on 


irticles 


particles ; 


vapor. wonder visibility 
was poor. 

Here 
lemonstrate the efficiency of fog dissi- 
pators, whether by adding heat, spray- 
ng with electrified water, or by vigorous 
fanning, and the injection of streams of 
turbulent air eddies. Nature, however, 
scattered the fog, in its own large way. 
The eure was strenuous and speedy, the 
brushing so energetic that to many the 
cure was as nerve-wrecking as the com- 
The whole barrier of fog stuff 
It was of 


was a glorious opportunity to 


plaint. 
was blown away in an hour. 
course our old friend Skiron, warder of 
the northwest wind, on the rampage. 
He came on the scene, buffeting with 
lusty the mild-mannered Notos 
and the muffled Euros, guardians of the 
south and southeast wind. His mighty 
breath, in gusts that traveled a mile a 
minute, turned all things topsy-turvy. 
He respected neither gods nor men, nor 


blows 


CONTROL 


OF FOG 

even a processio! sail a 
swinging up Fifth Av e with stat 
steps and slow, the customary St 
Patrick’s Day parade had just rea 
the reviewing stand Then it was t 
Skiron turned Sassenaec Like As 
vrian of old he came down on t 
In a jiffy he knocked off hats fr ry 
head \ thousand silk t | S ( 
sorted vintages went tossing on the 
breeze. They were borne skyward but 
not on the wings of song. Coat ~ 
hitherto sedate el ouch, de signed to 
cover substantial parts of the human 
anatomy, became possessed of seven 


With 


flapped in places where 


impudence 
they 


Badges were torn from the in 


hilarious 


dev ils. 


were not 


wanted 


posing tronts of the eitv fathers: and 
stern-faced color guards, strong to 


the wind, realized that 
they turned they had better have turned 
Nor did the ruffian, 


1 
SK1rts 


whichever way 


other 
Skiron, 
sweethearts. 


some way 


spare the of sisters and 
Graceful draperies sprang 
into life as parachutes, revealing much 
not usually disclosed to the eye of man 
But the fog was conquered. Farther 
north, as in Boston, the turbulence d 
veloped into a thunderstorm; illustrat 
ing perhaps even more directly the in 
stability of air masses in which large 
water 


eold 


commotions are 


quantities of warm vapor art 


underrun by strong air strean 


These found quite 
frequently in the clouds, at mode1 

heights above 
eall these 


and they constitute one if 


ground We sometimes 
malevolent outbursts sq 


not the lead 


ing menace to safety in flying. Fogs 
squalls, lightning and ice coats must all 


be reckoned with: and in each and 


case we find water vapor as the initial 
disturber of the peace It Is the vapor 
molecule that starts the row Cold air 


underrunning 
invisible 


produce 


warm alr may 


rlpools; but when the 


he ay ily 


air whl 
with water 


the latter 


air is laden 
and the 


are ordered as it were 


warm 
molec ules of 


vapor, 


' + } tantiv 
to quit instantly 
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their free and get back at 


onee into the liquid or solid state, then 


eXcursions 


trouble begins, with a_ black-browed 
cloud, or if close to ground a dirty fog 
Eddy currents, technically called anaka- 
tabats (up 


veritable 


down rushes), make a 


whirlpool. = It 


and 


aerial was in 


such a commotion that the good ship 
Shenandoah, daughter of the stars, was 
caught and flung now down, now up, 


until the control cars and the main ship 
were wrenched apart. So, too, with the 
R 101, while the chief cause may have 
been leaking gas containers, there is no 
doubt that the 
caused such severe bumping that fire 
started the catastrophe followed. 
Nor are planes exempt. The best of 
pilots may find himself unable to dodge 


down rushes in fog 


and 


evil-looking clouds, for what seems 


lightest may become darkest in a 
moment. 
Ice will form from sub-cooled water 


and adhere to the propeller as well as to 
the wings, ultimately forcing the plane 


down. Caught in a down rush the 
plane may drop a thousand feet in a 
minute, only to shoot up again with 


equal velocity. In nearly all the long 
distance flights from Great Britain to 
India and Australia, there are 
with 


And every balloonist who has survived 


vivid de- 
scriptions of struggles squalls. 
being caught in a thunderstorm can tell 
a graphic tale of the way in which these 
currents tossed the balloon about. 

But the fogs of the Great 
not this way, some one will say! 


Banks are 
True, 
they are not; and there are many kinds 
It is a rather quiet but per- 

fog that the 
Faith, we are told, is the 


of fi vs. 


sistent pall of overlies 
Grand Banks. 
substance of things hoped for, the evi- 
dence of things unseen; and it requires 
faith, the Atlantic 


plugging on during the third and fourth 


crossing and 


when 
days through an unending cover of fog, 
to believe that the sun is still high in the 
have been made, 


heavens. Soundings 


however, in this fog, and we know that 
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the layer is not very thick, in fact 


of the tall buildings in New Y 
it were possible to remove and 
them above the Grand Banks, 


have the upper floors flooded wit! 
light. 


stCa of 


Looking down on 
ruffled 
lowy crests, the occupants ot the 


with sun-tipp 


fog, 


floors would chant in chorus: 


I 8 en n ids v seven nops 
Swept it for half a year! 

Do you su} pose,’”’ he Walrus s 
‘*That they could get it clear 


‘I doubt it,’’ sais 
And shed a bitter tear 


We share the Carpenter’s doubts 
kinds of fog can be dissipated, 
be shown later; but in the case 
Grand Banks, the supply is so larg: 
the contract is beyond our undert 
It has proposes 


spread a film of oil over the ocean 


been seriously 
thus prevent evaporation, strapping 
molecules down tightly to the wate 
it were. Then, no matter how 
heat 
vapor to 
But there would still 
sity of damming two great rivers of 


was abstracted, there could 


condense and hence 


remain the 


one bound northward heavily laden 


free and far-skipping molecules, 
the other blowing from cold, bleak 
rador, crowding the warm current 
Napier Shaw told us some years ag 
his ‘‘The Air and its Ways’’ that 
bulk of the Atlant 


and it takes only a thimbleful of 


water in an 


to make a hogshead of fog) came 
the south and not as hitherto ace 


fence off Sk 


from the water in the vicinity 


fore. aS we not 
from Notos. the sweet-tempered be 


of the water jug, we not pre 


can 


can 
the pushing and jostling marked by 
formation of fog. Far to the east, N 
pursues the even tenor of his way 
the British Isl 
warmth quite generally but errone 
attributed to the Gulf Stream. 


gives warmth to 





the far-fi 
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Whenever cold and warm streams spraving w l ts 
be they of water or air carrying to be tl s Elect 
in the invisible form, there w sand and : K 
orm; and the density be propor smoke iS t lft 
to the temperatures involved great degr ! 
rs of the Ice Patrol say that it is have no difficult r . 
sy to recognize the boundary between _ by passing a spa1 ! t] 
water and the Gulf Stream. Off the conta r l I ~ 
tail of the Grand Banks these cur- vill su ( , 
ts abut with such remarkable dis mosphet Out the oj 
ness that the wall the Cold Wall we have 1 1 T 
sometimes be detected, extending success. W 
to a depth of 200 fathoms The 1call t dus ! I 


urrents with marked and after t passage of near hg 


taposition of ¢ 


perature contrasts results in start so real lightning forme! 
xy atmospheric anomalies A steam- ments, tried and 1 thi 
may at times run into fog so dense courtesy of the G ral Electr Co 
t the captain on the bridge can not pany at their |! tension exper 
bow; and conversely we have laboratory, involved a flash four o1 
authenticated cases of sl ips emerg- meters in lengt t 
from a wall of fog with the fore two million st th 1 
stle in clear air and the stern in fog ning we have not found the « ! 
ould seem to be beyond our power _ be as marked as ted 
present. to dissipate fog of such fication of the r, f vu t 
nsity storm Ww eh ever One ent , 
Likewise, we can hardly hope for sue- due more to mecha replace t 
ss in scattering the fog of the West air than t tre lous t 
st, the tide that, for example, pours’ effect and 1 $101 pan) 
ough the Golden Gate every summer potential dis rges. But furt 
rnoon. This is due to upwelling  perimentati essal 
1 coastal water « rlain b warm ditions ar I 
st al \n actual attempt to clear experimente! 
the fog at San Francisco by dis We beli 
rging electricity of high voltage was practical t lis 
successful, but it must be remem rround radiat re . 7 
d that here again, as off the coast ving a st r nf t 
Newfoundland, the vast supply tends st te peratul ‘ | 
mask any perceptible diminution by some of thes san A 
ficial agencies Nature does, how ngs over t pp 
r, dissipate the Golden Gate fog York nd se at 
ery day in an exquisite way. One has commercial points), could | 
y to climb the Berkeley Hills and without great expense ! 
< down on the fast-fading fog. The example, t rf 
leys supply the requisite heat, th: re boats. Elect ! 
g droplets change into fast-flying mighty 1 
ecules, escaping from their thral channe the se t 
om, and nothing remains but the velvet droplets t | agglomet 
ich of the summer breeze and drop as a d ! 
Of the various methods of dissipating The subj not 1 b dis} a 


¢ that we have seen and tried, that of 
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side of fog embracement In naval! 
maneuvers and mimic wartare the 
planes throw out a smoke screen, and 


the water 


o hide the bombers. 


this can rest on the surface of 
or hang high in air t 
The use of a fog screen as a defense can 
be traced times. 
Does not Homer picture the infuriated 
Achilles about to hurl a rock so big that 
two men could hardly lift it, at the head 
of Aeneas, who had foolishly hurled his 
the mighty leader of the 
myrmidons? Then it that a cer- 
tain goddess wrapped the future hero 
of Vergillian verse in a fog; 
of Peleus knew not 
So, too, with Nelson and Napo- 


The latter, fleeing to Paris from 


back to mythological 


spear at 


was 


and the son 
where to throw the 
rock 
leon. 
Egypt, fearful of consequences at the 
hands of an angry Directorate, slipped 
by the watchful admiral in the fog. The 
Little Corporal got by, else Austerlitz 


Th 


i 


A 
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and Waterloo had not been spr 
history’s pages 

And there was one day in the \ 
War when fog overpowered both 
A full moon lit up the battle front 


Loos to Fresnoy on the night of M 
1917. Next night it rained, but the 

never ceased firing. It was the sup! 
artillery effort of the war, and al 

fifty-mile front every available gu 
in action. Then 
light dimmed by 
the minutes passed, the fog thicke 
Without murmur 
white swallowed the contending ar 
Mute but masterful, the 
manded all battle orders. 


came dawn, with 


gathering mists 
sound or a wa 
fog 


The r 


cou 


a thousand batteries gave way to st 


And we venture to think tha 


both sides a suggestion to employ 


been 


ness. 


dissipators would not have 


ceived with enthusiasm! 


+ 








THE HEREDITY OF THE BLOOD GROUPS 


) 
By W. V. LAMBERT 
Uv A DSIiAI 
I 
study of heredity in man presents some knowles f the n 

major difficulty not encountered in glutit ! 

r species. The direct genetic ap r P 7 
" ‘+h being impossible, students of 
, man heredity have to rely upon mass AGGI a 

statistics, and upon the often frag If killed typhoid bacteria ar 

| tary record of family pedigrees as_ into the blood s al rabb 

source of data for their conclusions. at three- to five-day intervals for several 
seems remarkable, therefore, that the weeks, this animal will form reacting 

redity of obscure biochemical proper- substances in its blood stream agains 

J ties of the blood should be among the this foreign bacterial protein These 
: st known of all inherited humantraits. substances are known te as 
For the discovery of these properties, ‘‘antibodies.”’ f, after a period 

human blood groups, the world is about two weeks { wing t last 


lebted to Dr. Karl Landsteiner, a dis- jection, blood is drawn 


very for which he was awarded the and the serum has been obtained 
Nobel prize in medicine in 1930. This phenomenon of agglutination « 
uward has. naturally, focused the atten- be demonstrated. The demonstrati 
1 of many people upon a subject that consists in adding to a suspension 
years has been of fascinating inter- typhoid bacteria contained in physio 
t to the biologist, and one which is still ical saline soluti a small quan 
ming the attention of hundreds of the serum f the te 
rkers in biology and medicine. But the bacterial suspension plus this serw 
at are the blood yroups, and what is placed In a incubator and Kept 
further significance have they in biology body temperature for a few hours it wil 


| medicine to justify their continued be found upon reexamination tl 
tudy by such a large group of investi- bacteria have flocculated o1 uelu 
gators ? nated’’ and settled to the botto1 

The blood groups occur in manasecon-_ tube, whereas the control tul 


stant, inherited, biochemical entities ex- no serum was added, has underg 
sting in the blood. The work of Land- change; that is bacteria 

steiner and his students was to show’ in suspension in the sa 

that the blood of all people could be the control tub 

aced in one of four distinet groups. The same phenomenon may | mor 


r the recognition and study of the strated microscopically I n f the 

i groups one of the most generally bacterial susp n plus tl m 

d of the immunological processes, placed ou a slide and exa1 i und 
namely that of agglutination, is em- the high p scope t 

yed. Since the recognition and study _ bacteria | ter a 

the blood groups hinges upon the minutes, to be aggregating into clum; 
mechanism of the agglutination reac No such clump to be found 

n, an understanding of their nature’ ever, if one in this wv 


d inheritance must be based upon of the contr ispension, the 
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THE SCIENTIF 
which no anti-typhoid serum was added. 
This reaction is a highly specific one, 
the serum of the animal containing anti- 
bodies in any appreciable degree only 
for typhoid bacteria. This high speci- 
ficity is dependent upon the nature of 
the protein peculiar to that one species 


of bacteria, and this specificity is so 
great that the agglutination test is one 
of the best of the routine laboratory 


tests for diagnosing certain diseases. 


The bacterial or cellular suspension 


used for such agglutination tests is 
known technically as the ‘‘antigen,’’ 
and the floceulating or agglutinating 
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‘ant 


the 
previoush) 


thus corresponding 
for the 
tioned. 

The 


groups 


to 
bacterial cells 
of 
other 
clear by reference to Table 1. 


} 
i 


rour 
be 
It is 
parent from this table that the ser 
blood ts 


cells, and, t 


interrelations the 


with each will 


} 
| 


no group agglutinates 

further, the serum o 
AB does not agglutinate the eells of 
other group. The eells of no group 
the serum of the | 
bat 


no 


agglutinated by 
in which they are continually 
O 


while the cells of group are t 


rlutinated by the serum of any gr 


substance present in the serum as the In eases of blood  transfusior 
‘*agglutinin.’’ healthy individual of the same grou 
TABLE I 
a a - “7 ' In transfusion 
Serum agglutinates Blood cells aggluti- 
Gro »* blood eells of later I serul 
rou] | na : yy serum Can give to Can reeeive f: 
groups of groups a " 
groups groups 
Oo A, B, AB No group O, A, B, AB oO 
A B, AB O,B A, AB O, A 
B 4, AB O,A B, AB O.B 
AB No group O, A,B AB O, A, B, AB 
* Groups O, A, B, AB correspond, respectively, to Jansky’s groups I, II, III, I\ 
Usually, the blood does not contain the recipient is chosen for supply 


agglutinins unless their production has 
been stimulated by the presence of for- 
eign protein in the tissues of the animal, 
either by injection or through the in- 
vasion of the tissues by bacteria, as in 
the of 
organisms. 


micro- 
will 


ease disease-producing 


Likewise, an animal 
not develop antibodies against its own 
tissues and ordinarily not against those 
of other animals of the same species. 
However, the blood 
serum of atural 
glutinins which will cause the clumping 
of the blood cells of other people. These 
natural agglutinins in the blood serum 


there exist in 


man normal or ag- 


of man are known as 
the blood 
capacity for agglutination are 
technically the 


‘*iso-agglutinins,’”’ 
show this 
] 


Known 


while eells which 


as ‘agglutinogens 


f 


the blood. 
eells of the donor are agglutinated 


This is necessary, for if 
the serum of the recipient of the bl 


agglutination will oeeur’ within 
blood stream, with the subsequent d 
of the of 


circulatory system. Since, however, t 


formation elots in 


ver 


cells of group O are not agglutinated 


the serum of any other group, it is ] 
sible to transfuse the blood of an it 
vidual of group O to an individual 
any other group. Individuals of gr 
QO are, therefore, known as univers 
donors. Since the serum of group 
does not agglutinate the cells of 
other group, individuals belonging 
this group are known as_ univers 
recipients. Agglutination follow) 


transfusion is caused by the recipient 














THE HEREDITY OF 
m and not by the donor’s serum, as 
jonor’s serum is too much diluted in 
recipient’s blood stream to cause 
itination. In actual practice an in- 
jual is chosen as donor that belongs 
the same blood group as the recipient, 
her than a person belonging to group 
0. This eliminates any possible danger 
agglutination of the recipient’s 
s by the donor’s serum, and from 
ther possible differences that may exist 
tween the two groups. 
In medicine and surgery this infor- 
ition has been of great practical sig- 
ficeanee, for it put the operation of 
d transfusion on a scientific basis, 
d thus immediately eliminated most 
the untoward results that frequently 
To-day blood 


transfusion is used extensively, whereas 


lowed this operation. 


pre vious to the discovery of the blood 
groups it was rarely used. 
The agglutinogens, that is the blood 
lls which show the capacity for clump- 
ng, are constantly present in the blood 
stream throughout life, but the aggluti- 
ns do nol 
fter birth. 
is delayed appearance of the aggluti- 


develop until some time 
No clear explanation of 


nins has been advanced. 


Evidence has been brought forward 
n the last few years which clearly indi 
ites that additional agglutinating ele- 
ments are present in the blood of some 
while observations 


ndividuals, many 


ive shown that a considerable varia- 
tion exists in the strength of the agglu- 
different However, 
since there is no indication that these 


tinins in bloods. 
idditional agglutinating elements occur 
independently of the main groups, it is 
not necessary to make any change in the 
present system of grouping, but merely 
to consider the possibility of subgroups 
within the four main groups 

THE INHERITANCE OF THE BLOOD 

GROUPS 

Landsteiner reported his discovery ol 

the blood groups in 1901, but not until 


THE 


BLOOD 


GROUPS 


about eight years later was it sugg 
that the blood 


to the 


iaWws 


Ottenberg 


suggestion 


vond a 
manner 
groups l 


‘ 


known of 


’ 


ali 


in 


i 
‘ 


eroups might be s 


of Mendelian here 
Epstein first mad 
and Von Du 
and Hirszfeld established the fa 


1908. 


doubt in 1910 To-day 
Oo! nheritance ol the 
Ss perhaps tl most « 
all the inherited traits n 
ng t! explana 


Accord 


Hirszfeld and Von D ingern, the inhe 


tance ol 


plained upon the 


the 


independently 


venes, 


studies 


five vears, however 


prove 
more like 
that the 


} 


their 


iV, a 


is dependent 


multiple 


blood groups could | 
basis of p 
inherited Mer 
mad during the 
have tended t 
econelusions; and it si 
Sa result ot recent study 


i 


7 
} 


allel 


inheritance 


of 


on the 


morphs 


this conclusion will be 


ing a discuss! 


inheritance 
According 


( 


of heredity, 


depend for their expressio 


or genes 


generation 


of the 


I 


t 


tT 


existence of 
Evidenes 


presented 


tl ws blood ong 


m or the method ol 
ne blood or’ ups 
the modern cones 


a 


whiecl 


7 


female alike 


ow 


Furthermore, 


are 


ener 


+ 


reproductive 


] 


transmitted 


ct S 


matt 


these 


n upon tae 


all inherited chara 


are carried on the chromosomes, tl 
being the de ep staining bodies foun 
the nucleus of cells. The genes 
be thought of as minute p : 
chemicals located in the chromoso1 
each gene always oc ipying 1 
position on the chroniosome upo 

It 18 carried In the ind 
chromosomes ar Ways ass d 
pairs, one member pair hav 
come from the pater m cell 
spermatozoon nd t I men 
from the mater! ! cell o7 
ovum In man tl re twent 
such pairs ¢ I somes, tl} 
members of pair resembling ¢ 
other in size and shape, but differi 
their n rp! ! Irom ti other p 








The twenty-four pairs of chromosomes 
may be thought of as twenty-four sets 
of twins, each set of twins being identi- 
eal, but differing from every other set. 

As the chromosomes are the bearers of 
the hereditary factors, and they are 
always present in the individual in 
pairs, then the hereditary factors, which 
occupy the same location in like chromo- 
somes, must also be present in pairs. 
The members of such a pair of factors 
are known technically as ‘‘allelo- 
morphs.’’ Hence, allelomorphs may be 
defined as the genes that occupy the 
same position in a pair of like chromo- 
somes. Any one individual, therefore, 
can not have more than two allelo- 
morphs for any one character in its 
germ plasm. 

If the genes occupying a given locus 
of the chromosomes of a species are all 
alike, no hereditary variation in the 
character governed by those factors is 
shown. Sometimes, however, internal 
rearrangements in these genes occur, 
and onee this happens the stage is set 
for the appearance of a new character in 
the individuals of that species. These 
gene rearrangements are known as 
‘*mutations.’’ 

In some species many such mutations 
in the genes occupying a certain locus in 
the chromosome have been known to 
occur, each giving rise, when present in 
the pure or homozygous condition, to an 
entirely new character. Such a series 
of changes in the genes occupying one 
locus of a certain chromosome give rise 
to what are technically known as ‘‘mul- 
tiple allelomorphs.’’ Obviously, more 
than two members of any such series of 
allelomorphs can not be present in one 
individual, but in other individuals of 
the species the various other combina- 
tions are possible. 

The inheritance of the blood groups in 
man is governed by three such allelo- 
morphie factors. The genetic formulae 
for the various blood groups are shown 
in the following way. 





40 THE SCIENTIFIC MONTHLY 


I lg i . 
) OU 
\ OA, AA 
B OB, BB 
AB AB 


Group O is the recessive grou; 
individuals of this group being 
zygous for gene O which is the ult 
recessive gene of these three 
morphs. People belonging to gr 
may have one of two possible gen 
those homozygous for gene A, or 
of the formula AO (heterozyg 
Since gene A is dominant over a 
the blood of an individual of the 
mula AA gives exactly the same ty; 
agglutination reaction as an individ 
of the formula AO. Likewise, gen 
is dominant over gene O and the ir 
viduals of this group are of two gen 
formulae, either OB or BB. Gene 
however, is not dominant over gen 
so that individuals having the for 
AB possess blood which gives an enti: 
different agglutination reaction t 
the blood of the other three groups. 

As previously noted agglutinat 
occurs as the result of the interaction 
two blood elements, the agglutinog 
of the cells and the agglutinins of 
serum. No blood contains the agglu 
nins that will cause the clumping of 
own cells, so it must be presumed t! 
the factors governing the inheritanc: 
the blood groups in man must cont 
these two reciprocal phases of the bl 
Thus, factor 0, when homozygous, giv 
rise to an individual containing 


agglutinogens in the blood eells, 
though the agglutinins in the bl 
serum of this individual will agglutin 
the cells of any other group. Factor 
results in the production of a bl 
carrying agglutinogens A and ser 
agglutinins that will cause the cells 
beth groups B and AB to agglutinat 
Factor B, on the contrary, directs t! 


development in a different way, so t! 


; 
, 














itinins in their serum 
e clumping of the cells 
ns A and AB. And finally, genes 
d B acting together produce indi 
ls whose blood cells contain aggiu 
vens A and B but whose serum co! 
s no agglutinins 
interrelations of the two phases 

his system are not clearly under- 


stood It 
e inheritance of the blood groups is 


seems certaln, 


explained on the 
morphs that the same genetic fac- 
rs govern 


both pl ases of the systen 


Otherwise, some co-ordinating mecha- 
sm must be present that would always 
sure that blood contained no ageluti 

] 


ns for its own cells Such explana- 


ns have been offered, but Snyder’ has 

ted out rather serious objections to 
m. If the above explanation is the 
that 


the agglutinogens, which are present at 


rrect one, it might be assumed 


rth, are responsible in some way for 
the 
latter do not 


development of agglutinins, 
since the 
blood stream for 


g birth. 


appear in the 
several months follow- 
A final explanation of these 
relations must await further analysis. 
The older hypothesis, advanced by 
Von Dungern and Hirszfeld to explain 
blood 


issumed their inheritance to be depen- 


the inheritance of the 


groups, 
lent upon two pairs of genetic factors, 
residing in a 
factor A 


earried on one 


members of each pair 


separate set of chromosomes; 
and its allelomorph, a, 
pair of chromosomes and gene B and its 


ilelomorph, b, on a second pair of 


chromosomes. The various genetic for- 
mulae for the four blood groups accord- 
¢ to this hypothesis are shown in the 
LOW ing sche me. 
1L. H. Snyder, ‘‘Blood Grouping ir Rela 


n to Clinical and Legal Medicine.’’ 
Williams and Wilkins, Baltimore, 1930. 
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children were produced, that these were 
the result of illegitimate unions 


TABLE II 


Blood group of Possible blood groups 


* 


parents in children 
OxO ) 
OxA O.A 
OxB O,B 
Ox AB A,B 
AxA O,A 
AxB O, A, B, AB 
AxAB 4,B, AB 
BxB 0, B 
Bx AB A, B, AB 
AB x AB A, B, AB 


* Caleulated on basis of triple allelomorphic 


hy pothesis. 


Two other hypotheses have been ad- 
vanced to explain the inheritance of the 
blood but fits the 
facts as well as the two hypotheses dis- 
For of these 
hypotheses the reader is referred to the 


groups, neither one 


eussed. a discussion 


previously mentioned book by Snyder. 


Tue Bioop Groups IN RELATION 
To OTHER TRAITS 


The relation of the blood groups to 
other inherited characteristics in man 
has stimulated much interest among 


biologists, especially among the medical 


fraternity. The inevitable result has 
been that many claims have been ad- 
vanced that the blood groups show a 


genetic linkage with certain of the other 
inherited traits in man. Most of these 
claims have been unsubstantiated, and 
many of them, as Snyder has clearly 
shown, were based a misunder- 
standing of the fundamental concepts of 
linkage. In no ease has the existence of 
a clear cut of 


other trait been demonstrated. 


upon 


case linkage with any 
This is 
not surprising in view of the relatively 
small of 
known for man and the large number of 


that 


number inherited characters 


is 


To show linkage, 


chromosomes. 
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a tendency for two characters t 
together in inheritance from genet 
to the of f 
governing the development of th: 


generation, two sets 
characters would have to be earri 
the same pair of chromosomes 

there are twenty-four pairs of ch 
it to be 


that many such linkages will 


somes in man is not 


CX] 
be f 
especially when most of the family ] 
erees suitable for the study of a cer 
human trait do not 
relative to the linkage of this trait 


furnish any 


other characters. Obviously, such 
ages exist but the methods availabl: 
not for the detection 
study. 

Much study has, likewise, been 1 


suitable ir 


upon the blood groups during the e 


of various diseases. As a result, ¢] 


have been advanced that the b 
groups were influenced by cert 
pathological conditions. All of 





claims have been questioned by ot 


students and at the present time it 


be safely concluded that no 


proven relations exist between 
pathological condition and any 
blood group. The blood groups 


very constant elements and seem t 
little influenced 
physiology of the body processes 


by changes in 


THE MEDICO-LEGAL ASPECTS 0 
THE BLoop GROUPS 
The 


medico-legal applications 


definit 


blood groupings are based upon the { 


that a child can not possess an agg 
nogen unless it be present in at least 
the blood 
of each parent is known it can be | 
dicted in what blood 
the children of this pair can bel 
Thus, in cases of disputed parent 
the the b 


groups eoneerned 


of his parents. Once 


cor 


group or oer 


evidence obtained from 
of the 


never prove that a certain person is 


persons 


parent of the child in question, but 


may show that such a person could 


+} 
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The facts 
shown in Table II, in which the ex- 


been one of the parents. 


unions 
tween people of the different blood 


ted results are given for 
Ips. 
From this table it is apparent that if 
th parents belong to group O the 
dren must, likewise, belong to group 
O. If one parent belongs to group O 
| the other to group AB, their chil- 
dren could belong to either group A or 
group B. In a similar manner the re- 
sulting blood groups for all other pos- 
sible unions are given. 
some exceptions to the expected re- 
sults from certain unions have been 
reported, but it is interesting to note 
hat most of these exceptions are found 
the reports of the first students of the 
blood groups. Many of them are prob- 
ably explainable by faulty technique or 
ossibly by mistakes in the observations 
of the workers. In some eases, also, the 
ndividual in question was definitely 
known to be the offspring of an illegiti- 
mate union. These mistakes are rela- 
tively very few when compared with 
the number of observations that do eor- 
respond with the expected results. The 
only other possible conclusion is that the 
ws of Mendelian inheritance do not 
apply in the simple way just discussed 
the blood groups. However. since 
such a large body of facts is at hand 
that conforms to expectation, it is logi- 
to assume that the errors reported 
were due to the first two reasons 


mentioned. 


THE Ractat DISTRIBUTION OF THE 
BLoop Groups 
Anthropological interest in the blood 
groups arises from the possibility of 
determining the origin and relationships 
of the 


Ti 


races of the world 
irough a study of the distribution of 


blood 


peoples. The percentage of the four 


various 


the four groups in different 


blood groups varies in different races, 


I 


Europe contain a | 
individuals of groups 
and O er ips de 
quency as ohe moves ¢ 
percentage of the B 
frequency. Some id 
tion of the four b 
Various races may 
Table IT] 
ABLI 
Pp 
Lo ition and 
nat na 
Western Euro; 
English 
Dutch 
Germans 
Swedes 
French 
Americans? | 
Eastern Europ nd 
Asia Minor 
Russians 
Turks 
Moslem Arabs 
Arabs } 
Eastern Eur 
Japanese 
North ¢ 
South Chin 
Ind ns Ir i 
Australian aborigin 
Madagascans } 
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Europe and their descendants, as shown 
for English, French, Germans, and 
Americans, the percentage of both blood 
groups O and A 1s high, while in eastern 
{urope the percentage of the O and A 
groups has decreased relatively In the 
people long inhabiting the Americas 
before the advent of other peoples, the 
North and South American Indians, the 
proportions of the four blood groups are 
entirely different from those observed in 
Europe and Asia. In the American 
Indians group O is by far the largest 
while groups B and AB appear very 
infrequently 
In view of the percentage distribu- 
tion of the blood groups observed in the 
various races it might seem that group 
O was the original group present in all 
peoples. Then at some time in the past 
history of the race the mutation result- 
ing in group A appeared, and this 
became widely distributed among most 
of the peoples of the world. Its higher 
incidence among the peoples of Western 
Europe, however, would indicate that it 
probably first occurred among the 
people from whom the present inhabi- 
tants of Western Europe descended 
The higher percentage of people of 
group B in Eastern Europe and Asia 


ll licat » if i I I ‘4 I re 
te ip B pl ) ros i 
. ' 

later date thal l \ 1 


probably in the p 
ern Asia or Eastern Europ 
In the Americas it appears 


mutation A has occurred at a 


ite dat In til ) | nhabd 
areas, and that mutation B ha 
appearance very late, if at 

more likely to be accounted f 


the native peoples of the Ame 
result of race crossing 


Europeans 


r an 


Wit! 


>. ee | _ a4 ] > : 

Racial migration and crossing 
of course greatly influence the dist 
tion of the various blood groups a1 


different races; and since rae 


tion and crossing have taken 


tensively among the peoples of 


world for long periods of 
racial distribution of the blo 


does not furnish as suitable 


time 


rd rr’ 


mat 


for a study of racial origin and relat 


ships as might at first seem 
ease. The only advantage of 


groups over other hereditary 


to be 


the b 


traits 


anthropological studies would seem t 
in the fact that in ease of the | 


rroups no conscious selection 
I 


various types is possible 


fol 








THE GLORIFICATION OF PARASITISM 


By Dr. MAURICE C. HALL 


ut 


AL IVISION, BUREA OF AN 


is an ancient custom for philoso- 
rs and sociologists, who know little 
it parasites, to refer to certain per 
sons and groups as parasites on society 
it is only fair that the parasitologist, 
who knows little about philosophy and 

logy, elaborate this theme as one 
who is familiar with zoological para- 
sitism. From a quarter-century’s ex 
rience with parasitic Protozoa, tape- 
vorms, flukes, nematodes, mites and 
arasitiec insects, there may be derived 
rtain analogies between these parasites 
ind our social parasites, and from these 
inalogies one may conclude—what one 
wishes to conclude. 

All parasites, from the pallid tape- 
worms to bright-colored tropical ticks, 
from the burrowing mites to the swift- 
darting horse-flies, and from the micro- 
scopic malarial crescents to the huge 
hydatid or the giant kidney worm, have 
this peculiarity in ecommon—that they 
feed on living animals larger than them- 
selves. On the basis of food habits, para- 
sites stand in contrast with three other 
groups of animals. One group is com- 

sed of seavengers,—the sedentary oys- 
ter, the plaintive sea-gull, and the skulk- 
ing jackal, the eaters of others’ leavings 
and the camp-followers of decaying 
death. A second group is composed of 
predators—the hairy tarantula, the de- 
structive pike, the crushing boa, the 
swooping eagle, and the fierce leopard, 
the shrewd and powerful killers of prey 
A third group is composed of the more 
rr less peaceable animals that work for 
a living—the insect-eating birds, the 
grass-eating tree-feeding 
giraffe, the animals that rustle a living 
by the industrious collection of large 


sheep, the 


amounts of such small provender as 


eTass and grasshoppers. 


NDUS : 5 


The reader wi 


i I Ve ~ 
sociological implhicatior this grouping 
The terms used are old and familiar 
zoology and in the everyday rs 
life. Most of them originated S terms 
applied to peopl and were later | 
to animals other than man For S 
an animal, even though he is pr { 
overlook that fact and prefers to r rd 
himself as an immortal sou No qu 
tion 1s raised here as to the s ( 
his high regard for himself as 
mortal soul. but from the stand) t of 
zoology we are now considering tl 
animal that Linnaeus named or mis 
named Homo sapier 

This animal has been said | some 
philosophers to have. in common wit! 
other animals. two great driving forces 
hunger and sex. We are not concerned 


at this moment wit! 


cerned with hunge 


for food 


lem, which by expansion 1s the pr hlem 
of making a living, so he classifies him 
self for our purpose as a scavenger, a 
worker, a predator or a parasit It 
should be repeated at this point that 
these comparisons which are given her 
are mere analogies, but analogies ar 
sometimes of interest and value, re 
fairy stories and parables. They are not 
even new analogies; the ancients iW 
them and applied similar animal names 
to certain men, and names f humat 
groups to certain kinds of mn s, on 
the basis of certain characteristics in 
common. 

Our solution of the problem mal 
ing a living in this bewildering world is 
not always in terms of a conscious sele 
tion of a life as scavenger, worker 
predator or parasit Life is not tl 
simple, decisions are not that conscious 


ae 


sex, but we are 


al 
| 
if 


1e need and desire 


As man solves his food prob 
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usually 
the 


events is 
much certain. Nevertheless, 
mental processes corresponding to sucl 


and our control of 


less 


conscious selections are usually present 

The person of feeble will or unhappy 
circumstance, dominated by the fear of 
life, or ignorant of the ways of making 
the 
pov- 


a living, raised in many cases in 


wretched environment of squalid 
erty, and thoroughly beset by an in- 
grained inferiority complex, 
a scavenger’s life without consideration 


may select 


of any other possibility. He lacks the 
hustle or ability of the worker, the cour- 
age of the predator, and the ambition, 
even the aspiration, if you please, and 
the opportunity of the He 
lives, in effect, on the rejected leavings 
of others, and he and his kind constitute 


parasite. 


a small group; we hope, a decreasing 
group. 

Most of us elect or are forced into the 
role of workers, the common and simple 
the obtaining 


have at 


solution of business of 
food. We 


capacity for hustling a living and we 


least a reasonable 
concur, outwardly, in the premise that 
life is or should be an affair in which we 
exchange with the world a quid pro quo 
for our living. It is fortunate for the 
scavenger, the predator and the parasite 
that the bulk of humanity goes into the 
for the worker fur- 


group of workers, 


nishes the food on which these others 
feed. His sweat and toil and industry 
convert the raw material of earth into 
food for himself, crumbs for the scav- 


enger, and feasts for the predator and 
the parasite. 

The predator not infrequently shows 
signs of having frankly reacted violently 
and unfavorably to the idea of earning 
a living by exertion, the dull, unroman- 
tic and unadventurous business of being 
the 
constitutes 


lower brackets of 
the 
criminal element that exercises its craf- 
and its 

In the 


higher brackets of society he constitutes 


a worker. In 
society he recognized 
tiness rather than its muscles, 
wits rather than its intelligence. 
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that is ben 


recognized as 


a criminal element 


and more exercisil 
vicious political and financial fore 
to the 
eroups on 


pred 


their immediate relation 
ual and to the 
they prey, these persons are 


small 


but in their relation to society and 
body politic they might be called 
To their victims they are 


+ 


sites. 
to society they are lice. 


And this brings us to a consider 


of the social parasites great and s1 


Here are those who ‘‘toil not, neither 


they spin,’ have comfort 


yet who 
ury and glory beyond those of S 


Here are those who have ambitio1 


yond scavenging, who have a dist 
for work, and who may lack the ¢ 
and in many cases have no need 


courage, their wits or br 


to pit 
against the world as predator 
are the quacks, the shysters, the fa 
the wastrels of high and low degres 
are persons of 
elect, 


regarded and envied. 


also 


here 
world’s 


many 
persons 
Some are he} 


inheritance, election and choice, 


some by accident Some are the 


ucts of our curious mental processes 


economic absurdities and our legal 


tions. By and large they are a m 
group, with this in common, that 
do not repay from their own life 


living in sound values to the world 
the and to-day 


riven 


world of 
them. 
play the parasite, and take from its 


vest rday 


Even society itself 


of genius and its unfortunates wit 
recompense and without recognitio1 

The youngster who faces the 
living, the broad 


of making a prol 


of hunger, will consciously or un 
sciously take into consideration the 
tude of society towards the groups 
have solved this problem in various \ 
He will know that society will despis 
pity the scavenger, and he will not ¢ 
that status; only great personal lac 
need will put a man in the ranks of 


beachecombers. He will note that 


s. H 


who are hig 


prob 
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their 
but he will also note that by and 


ers respect themselves and 

they are none too well satisfied 
the status in whic! they are estab- 
d He will detect the fact that 
labor is of recent years not spoken 
even in good society and in ecclesiasti- 
Adam, there 


vertheless, a wide-spread and ur 


} ¢ 
ircies, as the curse Ol 


desire for a status in which one 
truthfully say: ‘‘I don’t need to 


A little 


er scrutiny would bring him to the 


another day in my lift 
stonishing conclusion that parasitism 1s 
ly thought of in practically all cir- 
s of society, and that the parasites are 
most highly esteemed of the groups 
ive named. 

hat the predators are not a more at 
tive group follows largely from two 
es: First, their 


isly and crudely 


activities are too ob 
antisocial, and the 
ind of si clety Is raised against them: 
ond, it 
rage of a sort to be a predator, and 


takes a certain amount of 


psychologist ’s quest of the phobias 
ives the impression that courage of all 
tS, physical, mental and moral, is a 

thing in the makeup of man. Psy 
logy has shed some light on our com 
sition and motivation by showing us 
extent to which we are dominated 
our fears, but it has shed little light 
the problem of how we are to over- 
e fear and develop courage in adults 
th their established patterns of be 
vior. The 


edator is not a very admirable thing, 


courage of the human 
ewed from all angles, and it is perhaps 
rtunate that this particular brand of 
But if the 


courage ol 


irage 18S not more common 
rkers of society had more 
er sorts there would be fewer preda 
rs, for the predator’s courage, or cour 
ge of any sort, can not well be met and 
atched by fear of any sort 

And so we come to the conclusion that 
the various modes of living, para- 
tism, the life of large income without 


effort, life without a demand for work, 
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uncertainties 
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beginning 
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route of escape 1 
difficulties, pet 
wise, 18 the pat 
We should re 
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tion to maintain the species. The repro- 
duction of parasites is a gamble. The 
parasite plays the law of chances on the 
basis that if you lay enough bets some 
of them will win. To maintain a certain 
species of ascarid, the female worm may 
produce 30 or 40 millions of eggs. 
Almost 30 and 40 millions of these eggs 
will die and go for naught, but it needs 
only some small fraction of one per cent., 
say 10 to 100 eggs, to get back to a suit- 
able host and mature, and the perpetua- 
tion of the species is assured. 

This enormous and wasteful produe- 
tion of eggs is made possible by and 
correlated with the easy life of para- 
sitism. The ascarid lives in its host’s 
intestine, where it is maintained at a con- 
stant temperature, free from the neces- 
sity of seeking shade to keep cool or 
hustling around to keep warm. It is 
surrounded by food and probably need 
not, perhaps can not, exercise an effort 
even at selection of food. Thus provided 
with a highly nutritious metabolie in- 
take and freed from the need for exer- 
tion, the ascarid can devote its energies 
almost entirely to reproduction. There 
is the odd chance, so far as ascarids are 
concerned, that in a host animal there 
may be no male ascarids to mate with 
the females present, or vice versa, and 
some nematodes, and almost all tape- 
worms and flukes, write off this chance 
by the development of hermaphroditism 
or parthenogenesis. These parasites are 
gamblers, but in nature, and without the 
intervention of man, they usually play 
a sure thing to win. 

It seems then that in addition to their 
simple solution of the great problem of 
food, the parasites have successfully 
solved the great problem of sex. It is a 
thoroughly dispassionate solution and in 
complete agreement with the best ecclesi- 
astical doctrine, with the sole object of 
multiplying and replenishing the earth 
with their kind. 

Can we now draw any sociological 
analogy? Possibly, but not a too close 





analogy. Our social parasites do 1 
duce their kind, but not prod 
Nevertheless, it is still true that t 
and easy life of the parasite more « 
automatically leads to emphasis o1 
The struggle for existence on the p 
the worker is still a form of sublim 
of the sex instinct, not too complet 
nevertheless a compelled consider 
of many things other than sex, mat 
which considerations do not troub 
parasite. 

Looking further into the interest 
aspects of parasitism, we may spect 
a bit on the effects of parasitism in 
lution. Parasites in general exert 
injurious, but rarely a deadly, eff 
their hosts, and host animals react 
defense mechanism or establish a 
ance for their parasites. In the 
course of evolution the interactior 
these parasites and host effects m 
surely have brought about profo 
changes in both parasites and hosts. 

That animals once non-parasitic | 
taken up the easy life of parasitism, \ 
the resulting degeneration and simp 
cation of certain structures, such as s 
of the specialized sense organs, and 
the resulting excessive development 
the sex organs, is obvious enough. |] 
tire groups, such as the tapeworms 





flukes, have become SO modified by p 





sitism that speculation as to their an 
tral relationships with any existing 1 
parasitic groups has led to no gener 
accepted theories. Innumerable ner 
todes have abandoned the life of t! 
free-living relatives in soil or water 










gone the easier way of parasitism 





so doing they have undergone prof 
increases in size. Fattening at the 
pense of their hosts, there are but 

if any, of them that have not 
stripped their free-living relatives whi 








are usually not over a millimeter lo: 
The giant of the parasite group, the d 
kidney worm, is a yard long and as th 







as one’s finger, or 900 times as long 








its probable nematode ancestor, 
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vy thousands of times as bulky. Thus 

see how the parasite waxes fat. 
Parasites wax fat at the expense of 
st animals that grow thin. For para- 
sites affect their host animals unfavor- 
; and the commonest effect produced 
; what we broadly term unthriftiness. 
Now unthriftiness involves malnutrition, 
stunting and diminished growth. This 
t of parasitism is most marked in 
Stunting through the 


wth period of youth leaves a perma- 


¢ animals. 


nt effect, since mature animals can not 

up for failure to grow when young. 

damage wrought by parasite toxins 
bably involves the endocrine system, 
| all this results in subnormal animals. 
s parasitism is ubiquitous, present in 
st animals in almost all places and at 
The parasitized ani- 
mals in subnormal condition do not pro- 


st all times. 


duce as good stock as they might have 
produced otherwise. It calls for no 
reat stretch of the imagination to visual- 
parasitism as one of the dwarfing 
tors that have held animals to their 
sent size, and to conceive that with- 
it the development of this fatal and 
scinating habit of parasitism the ele- 
ant to-day might be a better elephant 
nd the mouse a bigger mouse. Civilized 
in is growing taller, possibly in part 
‘ause civilization sets up insuperable 
barriers against most of man’s parasites. 
Parasites grow fat at the expense of 
st animals that grow thin. Is this true 
Has it a 
bearing on poverty, unemployment, hard 
times and other economic ills? Does food 
me to the tables of lifelong idlers by 
magic or by parasitism? Do millions go 
hungry because there is too much wheat, 
or in rags because there is too much cot- 
ton, or are these host animals clinical 
eases of social parasitism? Sociologists, 
economists or the reader may answer the 
questions. 
Meanwhile, what defenses have host 
animals developed against their para- 
sites? For one thing they have devel- 


in sociology as in zoology? 


oped a tolerance for them, the ability 
to survive, as a rule, even with the dou 
ble burden of feeding themselves and 


horde of worms that not only feeds 
them but in other ways injures and in 
sults them. There is good reason to sup 
pose that the large size of the liver in 
many vertebrates mig 
response to parasitism. 
two thirds of the liver may be destroyed 
without visible bad effects on t 

This suggests a large margin of safety 
in nature’s specifications for livers, an 
may be correlated with the fact that 
poisons and parasites leaving the diges 
tive tract by the portal system of th 
blood stream encounter first of all th 
efficient filter of the liver and work here 
their first, and sometimes their only, 


damage. Here many chemicals work 
their injury, and here many parasites 
are entrapped or destroyed. It seems 


highly probable that our oversize livers 
are in part a defense mechanism against 
parasitism. 

The human hosts of social parasites 
have also their defense mechanisms 
They too have developed tolerance and 
capacity for insult and injury. They t 
have the ability to support themselves 
and their parasite burden, and surviv 
Survive? Nay, 
approve. 

We may view parasitism, as many 
have viewed it, as an escape from the 
struggle for existence. But if we hav 
represented the tapeworm as an object 
of scorn because of its parasitic habit, 
we have been misrepresenting the cast 
and we have not been facing the facts 
Some one, probably Karl Marx, a person 
looked on with disfavor in the best social 
circles, once stated that every one 1s 
either a worker, a beggar or a thief. He 
might have put the matter less baldly 
and more charitably by speaking of 
workers, scavengers, parasites and pred 
ators. Put even in that rather bald and 
blunt fashion, one would feel inclined to 
be a worker. But put with just a bit 
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more delicacy and finesse, put, for in- 


the form of an offer of a sub- 


Stance, 1n 


stantial assured income for life, with no 


further need for work, the vast major- 
ity of us would unhesitatingly elect the 


life free from care and worry—and 
work. 

In other words we are fascinated with 
the life of parasitism, and, given the 


opportunity, we would choose parasitism 
Perhaps this is the wise and philosophi- 
eal thing to do. Perhaps the best of all 
possible goals of endeavor is a world 
without work. High authorities of vari- 
ave spoken with approval of 
the cultural value of unbroken leisure, 
of the happiness of the South Sea 
Islander, who does not exert himself be- 


sorts h 


us 


yond the exertion of eating, and of the 
beauty of rest and meditation without 
regard for the hurry and hustle of the 
world. 

It seems as though the defeatist pro- 
gram of the parasite was our ideal and 
the preferred solution of the business of 
living for most of us. To secure a favor- 
able balance of intake over expenditure 
we grasp the soft and easy solution of 
parasitism, with the parasite’s minimum 
expenditures and with a host’s contribu- 
tion to intake. Psychologically, life has 
us beaten. Only the energy of a Roose- 
velt will develop a Rooseveltian eager- 
ness for ‘‘the strenuous life.’’ Under 
the lash of necessity we will work, and 
if we must work we may even find work 
a pleasure, but let an avenue of escape 
open up through which we may flee from 
labor to ease, from hard uncertainty to 
soft certainty, and we hasten to take on 
the comfortable life of the parasite. 

Man begins his life as a parasite of 
the maternal body, and his first reaction 
to the free life is a wail of protest. 
From the child’s desire for the wishing 
ring or Aladdin’s lamp to the adult’s 
hope of inheritance or of quick wealth 
in a gamble or speculation, parasitism 
is the heart’s desire of man. Even in 


death he has the expectation of heavens 
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of idleness tempered to the Chi 
music and to the Mohamr 
houris. The successful parasite 
pect congratulations and env 
demnation. His success will n 
as foresighted, or fortunate or s 


He may 
human tapew 
termed a gentlem 

It is true that one finds here al 
rare and peculiar individ 


parasitism, who abl 


lais W 
scornful of 
even reject the secure and shelter 
when it is offered them, but it is p1 
that these odd 
physiological and mental 


few characters pr 
peculiar 
They may feed on such food as 
but 


efficiently 


intake 
utilized to d 
sufficient to meet 


mortals, their seems 
rather 
physical energy 
whether it come with a job or a fig 
develop mental energy sufficient t 
with life as a perplexity and an 
tainty, and to go unshaken throug! 
disillusionment of life, to 
love of toys and trinkets, the | 
wealth and ease, and the love of 
applause and approval, to find lift 
esting when faith and proven certa 
alike prove unattainable, and to 
with a high head towards man’s una 
able destiny in death. 

One is tempted to toy with the 
that the breeding of persons of this 
might be encouraged, with the idea 
perhaps they could in some way be 
in larger numbers. At first blush 
would seem to be the ideal workers 
actually they do not fit into any categ 
to the world’s satisfaction. The w 
in general, manual or intellectual, 
scribes to our generally accepted 
trine of parasitism as an ideal. 
as he must be a worker he will serv 
host to innumerable parasites, alw 
with the understanding that in a e 
try of opportunity for all he is permitt 
at the first opportunity to exchange 
role of host for the réle of parasit 
Such workers are the dependable s 


outer: 


So 
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o! neaven aS endiess rest Ir Aid 
These ¢ dd per- 


th their fondness for physical and 


their eagerness to grapple with 
nd its problems, are out of place. 
,dopt their philosophy on a large 
would be to overthrow much of our 
structure, and the man who is op- 
sed to social parasitism nust be 
ned upon as dangerous, for the 
the church, business and society 
ve in parasitism as the ideal of this 
and the next. 
Is this unkind or unfair? I think 
In a world in which parasitism, 
er more euphonious names, is so 
y regarded as a form of freedom 
m the uncertainty and complexity of 


ife, a world which pessimists critically 
gard with jaundiced eye as probably 

» best of all possible worlds, a worl 

ch both church and state to-day are 
more prone to view with alarm than to 

int to with pride, it has been said 
hat one may elect to be the horse or the 

ler. One loses in public esteem and 
gains little in one’s own self-esteem by 
electing to be the horse. 

In spite of all this, some will agree 
vith Wheeler that biology teaches us 
this categorical imperative: Do not be 
a parasite or a host, and try to dissuade 
thers from being parasites or hosts. It 
may be—we shall not be here, so it will 
not matter to us—that some day social 
parasitism, life at the expense of others, 
may come into disfavor. We trust that 
in that event we shall have a safe and 
smooth adjustment to the now alien 


Scaipel to its hyd tlds to ike Su 
drugs as will remove its tapeworms, to 


comb the lice from its hair, and 


the ponds where its mosquitoes bre 
Let us pray that the parasitologist who 
prescribes control measures for social 


parasitism may be sagacious. Zo 
eally, a world without its animal pa! 
sites would be a very different world 
from the world of to-day. Sociologi- 
eally, a society without its human para 
sites would be a very different society 


from the society of to-day. 


world or a society without parasit 
would be a better world or society) 
another question. Intellectuals who bi 
lieve that culture can grow only on a 


soil tilled by helots will elect a para- 
sitized society, with themselves as para 
sites. Religionists who believe that 
society should attend to their physical 
needs while they devote their lives to 
the saving of their meager souls will 
elect a parasitized society. The idle in- 
heritors of wealth will elect a para- 
sitized society. Politicians who serve 
themselves and their friends from the 
eafeterias of national, state or city 
funds will elect a parasitized society 
These groups will seek in the name of 
art to save the ticks for their gay colors, 
in.the name of culture to save the f 


i1Cas 
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for their ingenuity, in the name of re- 
ligion to save the tapeworms for their 
tranquility, and in the name of human- 
ity to save the mosquitoes that have 
come up from the dismal swamps to the 
glory of flight on gossamer wings. 

All these may be right. 
let us look the facts in the face: We love 
We must admit 
adoration ? 


In any case, 


and adore parasitism. 
it. Shall continue 
Will it lead us to our heart’s desire of 
fasten 


we our 


a world without work, or will it 


on this man the inescapable role of 
parasite and on that man the unavoid- 
able role of host? Will it ultimately 


destroy us in some future when a too 
heavy burden of parasites kills their 
the 


con- 


hosts leaves 
parasites to perish? Or shall 
front this adoration of parasitism and 
declare it outmoded? Shall we face the 
fact that life is and will long be a strug- 
gle for existence, that the longing for 


hosts and a lack of 


we 


escape from that struggle is the stigma 
of the physical and mental weakling, 
and that the free man can not live the 
Shall we vote 
fight of 
inexhaustible 


life of parasite or host? 
that in the 
against nature’s 

ment of weapons of frost and fire, of 


incessant man 


arma- 


flood and famine, of pain and suffering, 
of disease and death, all 
bring to that fight an energy unweak- 
ened by the soft life of the parasite or 
by the sapped vitality of a host? 

At this point we would bring out one 
important difference between animal 
parasitism and social parasitism. Al- 
though innumerable species of all sorts 


men must 


of animals have given up the free life 
for the life of parasitism, apparently no 
obligatory parasite has ever given up 
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the parasite’s life for 


seems impossib! » for t 


beat free life or t 


the 


back to 


+ . ; < } + 
the Steps of its degradation. 


The 


parasite. 


case is not so bad for the 
History and 
sent many cases of the 
edy of the human 


parasites that 


been ousted from their 


ronment. Too often these un 
mortals, fallen from their high est 
parasites, have been able 
themselves only a scavenger’ 


S if ~ 


beggar, beachcomber or hang 
tragic or pathetic figures of broken 
and women, as ineapable of de: 
with life as is a 
from its host. But in even more 
the human parasite has shown th 
traordinary adapt 
which this hu 
animal that wanders from the trop 


the poles, that beats a path from 
th 


tapeworm rem 


capacity for 


has characterized 


at 


ocean to the mountain peaks, 
at no barriers of height or depth, of 
in these respects 


or water. Unique 


is also unique in the ability of 
human parasite to fall from a fe 


lined nest, land on his feet, 


Dae 
ana § 








pursuit of such grasshoppers, w 





suckers or berries as may come to 





or be sought for as desirable in lieu 
his lost he p 
feature of the problem of social | 

sitism. 





sustenance. This is a 





The human parasite remair 





Given a 
tion of the educat 
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facultative parasite. 
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propaganda and 






his innate desire for parasitism ma} 
definitely 
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- INSECTS IN ENGLISH POETRY 
a By PEARL FAULKNER (Mrs. C. 0.) EDDY 
ir CLEMSON COLLEGE, §S 
nd 
at i Buas IN Books As a miniature « ting kit | 
= 4 ne Land of Literature constantly chased a little 1 For nets 
on ires. I slip away from the irksome ™ ured mal nds 
stat tasks of a prosaic world to make little Some of these nets ou .e 
ind for seursions into its inviting borders, ™esh that they would contan 
I Sometimes the road irresistibly beckons, larger insects -. SI : 
‘gel nd I go on and on fora long time play- ‘5!P through unnot Uther 
en! » truant from duty. Again, the ‘ne, Closely \ ic, but 1 
dealing nderlust seizes me in all its power, I ‘trapp' d insects cleverly camouflaged 
M0} st everything aside, and go on pro- themselves under pseud ms r 
ec ved journeys into the interior of this thrown out as wor S 
he fascinating country. My field glasses were p rru 
tat For many years I abandoned myself of quotations. 5 ung up S 
lur to the delights of the journey, keeping vantage ground, | could look thr 
es 1 no diary and collecting no souvenirs. I these glasses and sight the insects |! 
m t was content to luxuriate in memories ering over great stretches of territor 
r blowing from those enchanted When the insects observed esp 
shores, as breezes refreshing the sultry interested me, I would t1 | far t 
ts, r of a monotonous day and enhancing’ the cicadas sing from inviting 1 
the atmosphere of a glamorous night. Theocritus’ verdant pastu or 


Then fellow travelers interested me in watch the bees swarm among Em 
their mementoes. Many had become Dickinson’s thick hives 
rms connoisseurs, some having acquired a It was with a feeling of trepi 
} ] erancemen’ ee 


} laxy of favorite portraits, others of that I econ pleted arrangements 
undseapes, from the great galleries of undertaking. The evolution « 


terature. Many had made notable usual entomologist from a co 
I lleetions of birds or beasts or flowers. ously bespectacled absentminds 
ns a Finally, I, too, became imbued with the chaser into a dignified scientist 


spirit of the collector. But what should manding both the respect and the coin 
I collect? The most widely known of the realm has long been a 1 
. regions in the Land of Literature had example of complete metamorp! 
been exploited by many travelers, some Not so with the literary entomologist 
- of them in a spirit of vandalism over- Requests for assistance for my enter 
ven running even the private domains of the prise were usually answered by a doubt 


most famous. Again I inspected the ful shake of the professorial head or 1 


collections of travelers and to my sur- concealed ridicule from my fellows 


prise found but few specimens of in- Now, explorers who have tr 

sects. Surely these little creatures, so the deepest recesse of liter ry ju gles 
numerous in our own country, abound in search of birds and beasts have not 
in the Land of Literature. Immediately only escaped all storms of derisi 


[ decided to go in search of them. have been lauded as sportsme 
[ equipped myself with all the para- go ogling about for bugs in books! The 


phernalia of the entomologist. guilty one must be a verita 
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rior specie 


worm, some infe 


Psoc 1d lé 


spirit of the 


But who does not cherish the 
pioneer. With an 
shaken: faith I sailed out over tract 


have been my 


seas Rich treasures 
reward. 

In planning my explorations into the 
Land of English Poetry, I mapped out 
a tour that old 
taverns enshrouded in a tradi- 
tion, to the of the Re- 
naissance, and to the flourishing soils of 


. Into 


would carry me to 
mist of 
radiant courts 


newly chartered fields a tour of 


brief duration I crowded an itinerary 
including excursions to vast estates be- 
longing to those long since crowned with 
to the 
settlers still breaking soil. 


these 


fame and fields of new 


also 
On some of 
excursions I carried great nets 
and field glasses, on others I took only 
a little which | 
dropped choice specimens. 

The that one finds 
what he is looking for proved true in my 


collecting kit into 


common belief 


ease. I was looking for insects on all 
my travels and to me they were the most 
conspicuous and important objects on 
the landscape. In a very literal sense 
I would ‘‘strain at a gnat and swallow 
a camel.’’* I imbibed something of the 
spirit of Conrad’s Bavarian who, in an 
absorbing narrative of his capture of a 
vrorgeous butterfly, referred to a murder 
he was forced to commit as a mere inci- 
dent and to the capture of his insect as 
the all-important event of the day. I 
would travel long roads of 
tragedy, and if no insect crawled across 


down 


my path, I would return with a sense of 
futility, with nothing of that buoyancy 
of spirit that is supposed to follow the 
Aristotelian prescription for 
Again, I would go 


jaded 
spirits. sailing 
across seas of mirth, but when I landed, 
unless insects had fluttered around the 
boat, I cried out with the psalmist, ‘‘ All 
is vanity!’’ But if 
Ah, that was a different story. I re- 


insects were there! 


1 Matthew, 23: 24. 
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turned with the air of a ¢ 
bringing in the rich spoils of vict 

Whether 
43 


fly while 


snatching at an 

le journeying down the | 
with Chaucer’s pilgrims, or swn 
ereat net while treading Shakes 
broad open fields or delving i 
mysteries of the glades and fo: 
his vast estate; whether painful 
win ge insects that buzz 
torrid atmosphere of |] 
lazily coaxing the winged creaturt 
the 


’ . 
‘den 9 . f 
varden aiways | i 


> ; 
ope S ac rr 


drift in intoxicating sweet! 
Shelley’s 
pride of a connoisseur in my ¢ 
The poets were ideal hosts | 
weather or foul, summer or winter 
escorted me down the long roads 


alluring byways of their estates t 





me the objects of my search. W] 
ve chatted around the fireside 
blustery coldness of a winter nig 


walked in the crisp freshness of a s} 
morning, or rested beneath the tr 
the heat of a midsummer 

strolled in the golden glow of an a 


4uaes lacel . . ¥ ’ 
twilight, my hosts ot ringiy dis 


my favorite topic. Not only did 





tell charming stories of the insects 






their own flowers but 


among lf 





many fascinating tales of those 


ing to bards of distant lands, far 






and space from their native shores 





I suffered the disillusionment ¢ 





to all travelers. Sometimes in fi 
bright 


gardens I had imagined wholly be 






insects down the pathway 







ful, I splashed into puddles of pu 





stagnant water. Sometimes, in ce 





a rare 
dense, tropical beauty I would st 


insect through labyrint 





7 Pe J 
unawares upon decaying « 






the disappointing discovery that 





haps the loveliest gardens and tl 





beautiful 


estates always have 





rubbish heaps, I was compensated 1 





times over by the 





of every excursion 
As a traveler 
country, I have brought these souver 





returning from 
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- ire not intended to replace a visit So persistent $ 

cl rely to encourage you to explore bues with |} beoblins | snecters 

eC irself the marvels and beauties of bugbear has b nol S 

nl} varied insect regions in the Land of anything causing ter B 

In ature. The butterfly fluttering in the imaginarv character of t 

S] rrow confines of my insectary can elated evils, the term ticulal 

int t suggest the beauty of the butterfly applicable to tl things causit 

r ting unhampered against a_ back- less Tricht 

l 1 of rainbow-hued flowers in As the 1 , 

Z s’ garde The beetles, stilted and cated, superstit s fear ; 
my exhibition cases, arranged as_ vanished ng with t lread 

res re by the crude hand of a novice and s ters Howeve1 

t poorly hint at the fascination vho is lv res} r | , 

{ flashing creatures that dance and _ specters of ls s br rhit 

r in the sunlight a e |rancis be ‘ t \ 

[ son's exoth bowers all The | I S struy ~ 

. insects the poets have segre- modern nt t his cor 
and nourished from the rich has withas , red t 
of a favorite f] ver of thought air of superstit , \ ‘ = 7 ] 

t] ey } ave devel pe d nto ereatures im imacu r | r } S 4 + , 

| rpassing beauty. These I have Primitive mar rich t] 


m taken from the poet but have’ that bues might not be so terril 


instead specimens from more feared. <Anv faint hope of modern mar 
. " . " ) 
erous varieties that sipped the nec- that his fears may be grou 3 


many flowers al d often were all s] attered by i hatter yr ram oO! 
ti Iden in a yr fusi mm f blossoms trove rtible 


specimens I shall show you were found theor 


selected as being typical or repre Bugs with their r S 
tive of any locality. From a poet. ejations flow { til ( 
. ;, 
had many, I sometimes chose fev and elves [his season past, the yvound 
e versa I wish onlv to rive ou ; } ves int S na " t 
ade 1 of the evreat variet of insects cleen \V} . , t 
i 
i their amazing a laptab ty t any spring é f 5 f ! t 


ronment in the infinitely varied by d, they wer re terril 
ns of the great Land of Literature. befor Viewing them in the « 


licht of t, throu eyes I 
METAMORPHOSIS f p ration is creat mat 
the childhood of the race the bug man need ni Pena 
s among those half real, half imagi- the bug. He has learned 
terrors that freighted man’s wak- Ff 1 unmist : 
moments with a sense of excitement Which disappeared as a bog to retur! 
nd apprehension and startled him from @S 4M actua: and formidadie \ 
imber with a ery of fright. inforced with 1 means 
all tl more % be ¢ 1 
t as the | rofn ne] weapons di pest 
Sith many a man in s t r de +} are lis ? ' n 
r fere of beris (bears) ore of bolis (bulls ' TE , 
avi es 5 : 
r s that blacke bugevs v him take out with power! $ 
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ringing with the authority of the pro- 
phetic messages of old, warns of immi- 
nent danger from the enemy. The 
people rally to the defense. They con- 
tinuously pour into the coffers of the 
nations of the world a great stream of 
gold. More and more of them enlist as 
new recruits in that great army of 
soldiers who go out to fight in the front 
line trenches. Yet all their efforts have 
but temporarily checked the advancing 
forees. The changing conditions of re- 
treating mankind have but rendered 
more effective the weapons of the enemy. 
Not only h 


forees with an alarming arithmetical 


as the enemy augmented his 


progression, but from each successive 
instar he has emerged more terrible 
than before. When his metamorphosis 
is complete, who can doubt that he will 
find a place in the epics of the future 
if he does not completely annihilate 
mankind, as some with wavering con- 
fidence prophesy comparable to that of 
the dragons and monsters in the epics 
of the past 
PLAGUES 


It is only in the realm of childhood 
that the old shadowy, and perhaps in- 
stinctive, fear of bugs still persists. 
Spenser speaks of ‘‘bugs to fearen 
babes,’’”? and one of Eugene Field’s 
little heroes boasts, ‘‘I ain’t afraid uv 
snakes, or toads, or bugs, or worms or 
mice.’’® Dismissing a threat, Petruchio 
exclaims,‘‘ Fear boys with bugs.’”* 

The insect frequently, and fortu- 
nately, presents a less formidable aspect. 
He may take an elfish delight in annoy- 
ing man, as the mosquito which disturbs 
his slumber, or the fly that returns wit! 
a devilish persistence to the most tick- 
lish spot on a bald head. Across the 
pages of his famous diary, lice crawl 
dangerously near the crowned heads 

2 Spenser, ‘‘The Faerie Queene,’’ Canto 12 
St. 25. 

$’ Eugene Field, ‘‘Seein’ Things.’’ 

4 Shakespeare, ‘‘ Taming of the Shrew,’’ Act 


1, Se. 2. 


Pepys so closely and irreverent 
spects. Presumptuous fleas diy 
attention from the engrossing n 
court scandal and bring down his 
and his fists upon the careless 1 
who failed to search his bed ear 
enough to insure his comfort. T 
he displays an uncontrollable t 
when fleas attack him, he hug 
jesting with a companion of tl 
who was strangely singled out 

Fe) 


fleas for their exclusive attentio1 


To Aristophanes bedbugs were S 


ferous that the most felicitous ab 


imagination could picture 1 
heaven—was a place made up of 

streets, hotels, where  bedl 
most searce 


Though man may be feveris 
cited while the victim of an ar 
insect, his ‘‘emotion recollected in 
quillity’’ often finds an outlet 
amusing parody or jest. Thomas 
evidently obtained enough pleasur: 
**The Cannibal Flea’’ to comp 


him for a night’s unrest 


In a District styled E. ¢ 
That a monster dw wl ry 
By the name of Cannibal ] 
And the brute was poss ; 
theaneht 
Than to live nd é 


Seogin perhaps felt that he was 
remunerated for any personal 
venience by the money and the fu 
obtained from selling the old wit 


powder concocted from rotten 





| 


which he claimed, with all the ser 


ness of the modern salesman, was 
tive for killing fleas. It may have 


in the spirit of the wife of one of 


5 Aristophanes, ‘‘The Frogs.’’ 


6 Hazlitt, ‘* Dictionary of Faiths ar 
] 


ore. 
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nt \merican Men of Scien who per- For yif ; 
vel 1 a conjurer to attempt the re wag, Waes Gung oe 
, . . ul S ‘I t 
n f her warts, or 1t may have been , 
. s n W ! . « r v 
IS j , tor of superstiti n that the pe ple entring¢ ¢ - 
s the Middle Ages emp ved the T¢ ]. t 8 I nnes 
are ¢ remedy for ridding themselves une 
| tt - 
' ‘ Dp, in Ti t I rnty | 
ty 1] l 
ry easie and merr t to 1 problem of human s oe 
. eds or hamber liy ; 
v r t ( 8 I e re _ —_— eh +, S S 
lL angu 
( t if, when first hear the kow 
» that eartl the 2 } . : 
breed either in your - peste 
f the « @ 4 r e thr wy re . . 
en va Insects have chang , 
qd t} 7 sect aS a! i ~ torture humi n nistory i fl 5 &§ 
' t ret? butio1 in the erring indi plagues TO ¢ t 1 
r nation T € GIS bedier ] n } ar WS SOLTE ned l 
. nied the eomfort of his gourd monarch whon \ S 1] 
T **God prepal | iW rr? when nes ¢ t al ntire I I i 
S ry yr rose the next d ‘ 1? d t i nd obd rat I> + i 
the . rd +] + it wither d relent 
s at least in this instance showine 
. ws Frogs, lice, ar 
TOMS oT SO} T T ‘ ‘ S ne sets W 4] thes 
; to correct in others. preseribes the uv } 
sting of the gadfly as an effec- 
I punishment f nearly all misd Moses must have bee r 
rs.* the guidance of a frien provid 
1 ] + 3 ‘ } c . 1 
’ ( ] IS ni Known ¢ a cert nrtv whnen at ( é is r ‘I Y hic 
her the worms < ising t] +} pressors th ne ‘ 
diseases of the sufferers in some of then 7 t! Ke I 
d ehroni es Ww re Ne? T Im I thes nD T *ULOUS ¢ re I I I 
; larvae of ins tc oy ntists avree testatio? of . . at Tt 
the accounts 1 rht with aceuracy rent I'he reval not 
’ r to the larvae of certain insects an outrage agal t ; 
s storv of the vrat of G d ag inst but Ss a pr fanat . 4 
ed mar ry S3 S t} ey entered I Wor ) i 
such vermin. | t : 
- ¢ } . + an or : 
God al d the el t! 4 I { 
thurch his } 1 wor s crept 
. 
a ae ae, habethhak regulated by the rvent desu 
noon of al his 1 t hvm kent free from l 
r so he : ss fore, inflicted by 1 nd 
vorh+ + - - + £ hx ] 
e nog for stynk of hym endur 4 
ye 108 were adapted t r prejudi t 
Ch ‘<The Monk’ tle.?? 
was, consequent ! I tI 
T . . . . 1 the neon . ner hint wa 
I a mood o! deiectic n because he feels some to ast }? I sai 7 S 
> 7 ’ all 117) ‘ + + ’ 
‘ that life hanes bv such a slender thread no® small odium ! S é 
D al: : Yr ' o J crun? 
boethius asks: order in Egyp 
= i . with these filthy 
Jonah, 4: 7. . 
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® Harris, ‘‘ Natur: 
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Insects have a prominent place in 
Solomon’s catalog of the worst 


calami- 


ties that can afflict a nation. 


If n the iI | ia I f there | 
pestiler ng, mildew cus r if ther 
be cat r f their enemy besiege them in 

y + g } @ ¢ leo 
h r ¢ es; wha r piague 
ss t be 
= e 
K 


picture of complete destruc- 


insects Aas- 


desolation, 


ae *e 
sul a terribie importance. 

That which the palmerworm hath left hath 
the ‘ and that which the locust 


hath left hath the cankerworm eaten; and that 


‘ 
which the cankerworm hath left hath the cater 


Commentators in general agree that 
translators have been vague and indefi- 
their interpretation of the names 
There is not 
conclusive evidence as to the 
intended. Whatever the 
ectiveness of the punish- 


the re- 


nite in 
Bible. 


of insects in the 
always 
insect 
the ef 


inflicted 


specific 
insect, i 
ment it is attested by 
sults obtained. 

When directed against foes, plagues 
are designated as punishments wisely 
inflicted by a_ helpful 
When the situation is reversed 
plagues afflict the 
they are decried as the unmerited visi- 
tation of Satan. 

The 
fields of the pioneer Mormons in sucl 
that it 
their ‘‘faith and works,’’*® is de- 
that 
‘suggests the idea that it may be the 
habitation of a vindictive little demon.’’ 
Reserve food supplies had been greatly 


providence. 
and 


**ahosen’’ people, 


cricket, descending upon the 


l 
distressing numbers withstood 


both 
seribed as 


having an appearance 


depleted by a new influx of disciples, 
and existence itself depended upon the 
the fields. When the un- 
prayers and ineffectual at- 


increase of 
availing 

10 Professor Kimball Young, ‘‘A Story of the 
Rise of a Social Taboo,’’ Screntiric MonTHLY, 
May, 1928. 
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tempts to vanquish their foes | 
the pioneers desperate, great fi 
I 

r? ll 9 cnt ] ‘yr mrocyr Tr yy) y 
rulls alighted, driving them 1 
icky tear of starvatior hey 
ized the desolation pictured | 
when one pest consumed what t 
left. Imagine their rejoicing wl 
discovered that the gulls were 1 
ing T é y mi! nTrs ol! ? Y CT ' 

' 
were devouring the crickets ins | 
, 

The coming the gulls w 
pl ed as d V1I l! ventilol l 

‘ 
which, though belated, prever 
vation. The gull immediately 
sacred ob pl 1 by leg 

al . 
eulogized in song and 
memorated lI tl S ru 


rull necessaril includes. the 

Thus, the insect becomes im] 

the literature of the people, 

be hailed as a deliverer or co! 
as a pest. 


Events of 
tions as plagues 
literature of the people. 
narratives of the period as R 


‘*Giants in 





cround. Whe 
farther 


into the realm of the } 


doubtless will take an inereasi 
4 ] . . 7 ° 
portant place in the traditionary 


the country. 
have 


insects caused 


Though 
epidemics of national importance: 


frequently have been wholly 


from the 
calamity. 


literature arising out 
Sometimes it is n 
that 


insects spread tl 


decades afterward science « 
ers the fact that 
demic. Had the people of the M 
Ages known that the bite of the fl 


responsible for the 








— » f | 
horrors of th 


bonie plague, they probably would 





entertained superstitions quite diff 
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O why didst thou pity, and for a worm 
Why touch thy soft lute 


Pill the th 


inder was mute? 


Realizing his helplessness, but resenting 
his oppressor, the poet protests: 
No more, th 


Thy spite on mortal flies: 
Shakespeare, ‘‘Cymbeline,’’ Act V, Sc 


u thunder-master, show 


When so unimportant as to pass unob- 


served, man often compares himself to 


sé 7 
an insect. I was no more noticeable 
an insect. 

Then of the crowd ye took no more account 
Than of the myriad cricket of the mead. 
Tennys¢ nr. ** Lancelot and E a ne.”* 


The 
an expressi 


little 


insect appeals to Chaucer most as 

His 
story, 
*“Swich talkyng is worth a boter 
flye.’’ Those the fact that 
Chaucer calls such a beautiful insect as 


n of insignificance. 


nun says of an unsavory 
nat 
who resent 
a butterfly worthless may be appeased 
when they remember that he also classi- 
fied the that to-day 
lays golden eggs, as ‘‘ worthless. 


An old book of 


a charm, the noise 


hen, universally 


astrology, an adver- 
sary, of ‘‘The Parle- 


characterize 


1 
T} 
he 


worthlessness of flies appears in Seotch 


ment of Foules.’’ are all 


as ‘‘nat worth a flye.’’ general 
dialect when Burns writes, ‘‘Gang by 
tho’ that flie,’’ 
when his Philly says to her poor Willy, 
and 


me as ye car’d nae a 


**Il care nae wealth a single flie,’’ 


when his ‘‘Country Lassie’’ sings, 





Buskie 


I dinna care a single flie; 
g : 


Johnnie o’ the Glen, 


For 


The immense diversity of the literary 


the idea of the insignifi- 
be illustrated in 


application of 


eance: of insects 
the following quotations which with a 
striking appropriateness involve the lit- 
tle sonnet and immeasurable eternity. 


may 


sonnet’s a flying ant, 


Tut, tut, your 
Wing ’d for a moment. 
—Tennyson, ** Gueen 


Mary,’’ 11: 2. 


12 Conrad, ‘‘ Lord Jim.’’ 
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Minute size is not always 


with insignificance Litt! 
swiftly fly to theughts of dainty 
like 


seclusion, can the ear hear su 


things. Only in the si 


as 
Seeds in a dry } t 
| TticK, tick i Ss L 
E. L. Master 


Only in the motionlessness of a1 
phere where 
chained to earth ean the 


hear such music 





And ligh es Ar s the s 
With midge-lik 7 anr 
) ] f 
An extremely little bool 
stamp proportions has pag des 
as 
A square f text tl} . 
The text no larger 
. - 
4 , 


= 


What a diminutive little @ 


have evelasnes “oN T ] neer 
May-fly’s small fanhorns,’’ 


clothed as ‘‘Wee Willie Gray 





Wee Willie Gray, and his leather \ 


Twice a lilie 




















Easily does the insect drift i 
land home with 
and elves and gnomes. A ericket 
on the mission of a mischievous 


pinch the slatternly ‘‘maids as | 





where he is at 






bilberry.’’ Fairies, ‘‘Thieves of 





into tne ! 





sneak 


remotely fair,’’ 
rob the bees of their honey.** 1 





13 Keats, ‘‘Oh, I am fr 
14 De La Mare, 
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] 


become admirable ser- 
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but 





of gleaming 
beauty of the fairy 
hop- 


lves as play- 


wrote 


sque little leaf 


1 . 1 
} hyornt The ‘ 


a ; . 
Pot P a) x 
fairies and elves is 


inged in a sophisticated age to an 


1a] 


eir 


x 


Say no 


: _— 
With } 
nere 





noe 


S 


delight in the natural marvels « 


prototypes, the insects. 


Ye lovers of marvel and fairy lore, 


t that the days of enchantment are o’er, 


where the river-sprite 


are streamlets yet 


his Harlequin changes bewilders the sight; 


1 
are castles yet of ivory and gold, 
with floral fabrics by sunshine unroll’d, 


yus recesses recline 
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Favs of ¢ r 4 “ 
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yy r 
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. ea 1 ¢ y 
6 r r e 
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i a \ 
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()? rel y ¢ y 
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beauties, and b ? t nsienia 

‘ tru ] . 1} + +} } ‘ 
rovaity dagenied to 1 Ss y | 
i! uch the < ’ ~ is ng Sirne¢ SUT 

’ 

passed the ins« his ab to tI 
form drab < I S , 
With { or lit I I HPT a 
rival the insect’s ow: $s nol s 
aesigner ever equi a tT nt? 


most bea itifu r 4 , ts . ’ 
abandons his own devices and 
fully attempts to reproduce the desig 
furnished by the insect. The butterfl 
eostumes of the dazzlingly beautitu 
musical comedy, ‘‘Rio Rita,’’ ar 
enthusiastic admiration of all wv : 
them and commend the artist 
the designer who painstaking]; 
the exquisite color patterns 
Papilionidae. 

Of all the colorful insects that 
brighten his gardens and lawns, t 
poet shows the greatest fondness fot 


those of golden hue 


burnishes his canv: 


artist, he 


gold 


. ’ 
of grasshopper, beetle 





THE 


ummer 


sunshine 


‘<P +7 an lied M 
Beet! | an L1e% in 


tha 


A il] St 
day, | ints a 
cems but- 


terfly. 


quiet, 


pi 
and gold,’’® or a 
lh 


1 the eventide 


sweet beauty 


woods hushed—save 


All the 
rose, 
All the woods dim—save where 
glows. 
Masefield, 


‘* The Watch in the 


Or with a few delicate strokes 
picts the soft radiance of the ligh 
. . glow-worm golden 
In a dell of dew, 
Seattering unbeholden 
Its aereal hue 
the flowers and grass which screen it 


Among 
n view. 


from 


— Shelley, ‘*7o a Si ylark.’ 


The poet constantly delights in the 
shed by 
fire- 


‘circles of radiance’’*’ 
the soft light of the glow-worm or 
fly. Against a dark background De La 


Mare draws an enchanting 


green 


, jasmine bower, 
Lit pale with flies of fire. 
—‘‘The Isle of Lone.’’ 


and captures the allurement of a tropi- 
eal night in his picture of 


. the isles where the pink coral and palm 
branches blow, 
And the fireflies turn night into day. 
—‘‘ Andy Battle.’’ 


15 Wordsworth, ‘‘Indolence.’’ 
16 Shakespeare, ‘‘Coriolanus,’’ 1: 
17 Wordsworth, ‘‘Evening Walk.’’ 
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azure 

plumes, 

and the ‘‘snov 
Keats has ree 
ld hi 


ViU 


mosaic in 


With a kindred love for 


color, Ina Coolbrith paint 


A jewelled moth; : 
And 


tender tints 


Its petal-wings of 


- winged bloom!- 


Insects of brilliant hue enha 
beauty of a sunny landscape, 
accentuate thi 
Such 


shades 


neutral 
tone of a gloomy scene 
‘“‘many a brown and dusky wing 
ting across a ‘‘moonless dun’” 
‘“‘great white moth’’ fading ‘‘mi 
past. ’’*4 

The poet seldoms introduces int 
pictures of the unlovely any but 
of nondescript color. However 
colorful insects so numerous in cl 
Montg 
as ‘‘insect legions, prank’d with g 
est hues.’’ Riley uncompliment 
gives his butterflies 


scenes are caricatured by 


‘ sall ywW-V' 
wings. 


18 Wordworth, ‘‘The Redbreast Chasi1 
Butterfly. ’’ 

19 Sir Edwin Arnold. 

2@ Haworth, ‘‘ Holland-Butterfly 

21 Alfred Street. 

22R. H. Horne, ‘‘Genius.’’ 

23 Whittier. 

2¢ Henley. 
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ng fireflies, enmesh« 


as ornaments 


* the Caribbe: 


7 


single glowworm ‘‘a moving radiance 
in the 


2 sé 


nkles’’** while many are 


’ ) 


h-dance circling. 
Tennyson, ‘‘ Enoch Arden.’ 
‘*The Lover’s Tale.’’ . m . 3) 6érm ’ 
OE, -<etewgeger od — For Robert Tannabil The Midges 
27 Shelley, ‘‘ Witch. - » . 
ce y Dance Aboon the Burn’”’ in a fascinating 
rhomson, ‘‘ Summer. _ . : ' =o 25 eee 


Heine, ‘‘ Donna Clara.’’ manner. Francis Th mpson 
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watching the gnats as they ‘‘Maze, and moments when the insect is 


vibrate, and tease the noontide hush.’” afloat as when 

With a rare gift, the poet chooses Deep in the sun-searched growth ti 
backgrounds against which his insects fangs like a blue thread loosened fr 
can dance to best advantage. Whether D. Rossetti, ‘‘S 
he provides for them a stage emblazoned 
with all the theatrical devices for the OF When ‘'Amid the lilies f 
spectacular or chooses instead a pastoral ™oth’’;** or when 
scene of simple charm, his performers ee Tee ae 
dance with unsurpassed grace. Often Was iaiias tes hs “i 
the dance is interpretative rather than —M 
an interlude to interest the audience Acrobats 


while the scenes are changing. Such is 


‘t acrobats of the a 
that of the 


The inse 


forming daring feats, give an 


, snow-white butterfly all the thrills of the sawdust 
Dancing before the fitful gale From a dizzy height the agile b 
Far out at sea into a toxglove bell. 2 dives *" Int 


G. H. Horne, ‘‘Genius.’? = ae 
flowers, or Swings ower thi 


Enchancing the weird atmosphere of “0V®S sod. The show i 


‘“‘The Guerdon.’’ too soon for Davies 


A dragon-fly in narrowing circles neared, When butterflies will make sid« 

And lit, secure, upon the dead man’s beard, As though escaped from Nature’s 
Then spread its iris vans in quick dismay, Ere perfect quite; and bees will st 
And into the blue summer sped away- Upon their heads in fragrant deeps 


Aldrich, ‘‘ The Guerdon.’’ ** Days 7 


The horror of ‘‘The Massacre’’ is epito- The spectator watches with rapt 
mized in the insects that avoid the tion when “‘bees abashless play, 
terrible scene. they wrestle with cowslips,*° w] 
a row all day ‘‘upon a raft of air 
Ne ver a whir of wing, no bee ° one . « 

Stirred o’er the shameful slain; when with military precision 


Nought but a thirsty wasp crept in, 


Baronial bees march, one by 
Stooped, and came out again. " Coe Ue, ‘ 
mnrmi > y 
ite Ee Marve. n murmuring pla 


The repulsive finds a place on the poet’s - ' ; 

eras With all the glamor of a 1 
stage as effective as the gargoyles onthe |. nt | he 1 
7 Knight in combat, the bee brave 
most beautiful cathedrals. Insects dance ~* : 
' aaa away with many flowers. 
in such scenes as effectively as among : : 


the sweetest flowers. Like trains of cars on tracks of 
I hear the level bee: 
a hut bestrewn with skulls of beeves, A jar across the flowers goes, 
Round which the flies danced, where an Indian Their velvet masonry. 
girl ‘ 
Bleared at him from her eyes’ ophthalmi Withstands until the sweet assau!t 
eaves. Their chivalry consumes, 


Masefield, ‘‘ Daffodil Fields.’’ 
31 De La Mare, ‘‘ Lullaby.’’ 
Rivaling the beauty of the rapidly 32 Wordsworth, ‘* Borderers. ’’ 
. li » 1 . t] se moti¢ I ] 53 MacD« nald. 
sw F a i S Nniess . TU 
SWITiiIng QGances ire iC Ll€ 4 E. Dickinson, CIV. 


80 Francis Thompson, ‘‘Ode to the Setting 35 Keats, ‘‘ Ep. to Brother.’ 
Sun.’’ 36 FE. Dickinson, CII. 
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he, victorious, tilts away Not only does the bee become ‘‘ giddy 
sh other | S sith clover?” seg teres ge : : 

; fect are shod with ga spicy wine of irnations red Or 

F et is of gold the testimony of the poet the bee } 
s breast, a single onyx takes intemperate! f the wine of flow 
chrysopras¢ I = , ers: on the testir . ~ 4] dist aa 
on Nickinsor 

fC. i » A ot te Wine Wits We ee 

e daring feats of the insects are bibes too freely of the iquor t 
ways performed for their amuse- ©0Frn. The distillers would be the last 
to eritiecize the morals or their custon 


but sometimes become pressing : 
ssities to evade the talons of a pur- ©&T; but they denounce the bee as a1 


ting enemy. It is only by greater Véeterate toper because, by his unseemly 
sterity that the butterfly can escape conduct, he inadvertently attracts 


Redbreast,** an enemy of much attention of revenue officers who 1 \ 
er size and strength. For the bis staggering path to their shelter 
of Persian kings the butterflies cove.** The poet now suspects that the 
sacrificed in grim encounters with bee is the reincarnated god of wine 
rrows and starlings trained to cap- Bacchus himself. 
hem.** For the amusement of the Ptabee to the tawn 
e, a cricket is sent out to meet Hid beneath the waxe1 
rtal combat another cricket armed Growling at his fairy hos 
; Bidding her v ingry boast 
weapons as powerful as his own. i Bie enn with wine dis 
terrific struggle, which ends only From the dew the d : 
one of the contestants surrenders Stored away in g casks 
ith, holds the same fascination for Is the pr s draught he asks 
yple of Japan as the cock fight for a oe ae eae 
of Mexico, or the bull fight for In this micmi 
» of Spain. Wings in such a s 
Insects sometimes drown their troubles W — , BS den-! A 
elebrate their festivities in wine. oe serge ones yp 
are not always the sober, industri- Dares to linger at the cup 
eatures they are reputed to be. Till the yellow s . ? 
d adage of the straightness of the Bacchus ’tis. come back again 
line is completely reversed by the To the Bax. ore aaa - 
vho has discovered that bees drink Garlanded and g r 
perately of the wine of many om : 4. ~~ Peis 
vers Would not the sages who have iH ge Pres : a 
ving pinions ang 
up the bee as a pattern of ex- *Tis the honey-bee, who goes 
ry conduct turn in their graves Reveling within a ! 
see him reel ‘‘from bough to —F. D. Sherman, ‘‘ Baccl 
ne * sometimes getting so ob- Bees are not the onlv inebriates « 


rous lZ . ty 
is that the insect world. Cieadas become 


: 14D i -4} = oney? 268 na 
landlords turn the drunken bee drunk with noonday dew ana 
Out of the foxglove’s door. butterflies ““eo staggering * through 


Emily Dickinson. the air. Bees, in filching intoxicants 


Wordsworth, ‘‘The Redbreast Chasing the 4° Jean Ingelow. 

erfly.’? 41 ‘‘Greenville News.’’ 

Burton, ‘‘On Melancholy. 42 Shelley, ‘‘The Witch of Atlass,’’ VIII 
scar Wilde, ‘‘Her Voice.’’ 43 W. H. Davies. ‘Light 


’” 
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have but followed the example of flies 


have always swarmed 


bee win in acrobatic 
ugh he pay deference to 
Bacchus, he does justify confidence in 
his industry. host of 


Gay, among a 


has seen him 


With golden 


» ateae Motans 
And steer his distan 


easures load his little thig] 
journey through the skies, 

Gay, ** Rural Sports,’’ Cant 
rr’ . ° 7 7 
The bee is not night el 


ub 
At nightfall James Stephens 


> i? - 
habitually a 
often watches as 


The bee 


Speeds 


Home! 


Music 


Whether the insect dance and play or 
work, he usually has a musical accom- 
The effi- 


ciency expert, with the bombasity of a 


paniment for his activities. 
great discoverer, advocates music to in- 
crease the output of operatives in office, 
factory or mill. might 
have learned from the example of the 
However, man must overcome 
a difficulty which the insect has never 
had to surmount. He has the problem 
of timing the music to the actions of 
employees working at a different speed. 


Long ago he 


insect. 


The radio in the home is not always 
conducive to work, often becoming a 
distracting influence because of its 
erratic which may contain 
jazz tunes when slow painstaking work 
is attempted or a slow meditative melody 
when rapid work is undertaken. The 
music of the insect, on the other hand, 
is perfectly and inevitably synchronized 
with its movements. Flights of song 


programs 


and flights through the air are simul- 
taneous, the rapidly vibrating wings 
accelerating the pace of the flyer and 
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1 P al 1 
the tempo of the song or slow 


Wings retarding the rate of fi 
prolonging the tones of the me 

Many poets have gratit 
curiosity by examining the 
musical instruments. The ultr 


Walt Whitman sl 
ancient Meleager an _ interest 


ares WIth 


mechanies of music. Whitn 





nates the wing of the ka 
‘“*chromatie reed.’’** Meleags 
with the grasshopper: ‘*‘—har 


some tune of longing, striking 1 


wings with thy dear feet.’’ 


‘t, that 


} 


asks the erick draws its 


a violin bow over the chitir 
surface, for music ma 
legs and swart skin.’” W 


explains that 


The roving bee proclaims 
Her flight by vocal wings 


The human ear, 
tuned radio, 


as an imper! 
can receive but fe 
insect melodies, and insect songs t 
man seem only a monotone ma 
with lilting trills which fall u S 
on his ut 


coarse ears ears 


only the bass-drum notes of t 


pitched melodies. How infiniti . 
must be the myriad unheard 
of those aerial musicians w!] 
flight is song. What delicate ov 
in that high treble when 

The midge’s wing beats to and fr 

A thousand times ere one can 
—(Cove ntry Patmore, ‘‘The Cry at M 
Only the poetic mind that 

‘ 

. . . is ever startled by the leap 
Of buds into ripe flowers; or by th 
Of divers moths, that aye their rest 

ting. 
—Keats, ‘‘I Stood Tiptoe upon a I 
can faintly imagine the delica 
grace of the musical accompanin 

44 Walt Whitman, ‘‘Song of Myself.’ e+ 


45 MacKail, ‘‘Meleager, Greek Ant 
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the butterflies. Could the O’er 
+ +1 + } M ] U 5 
otes of the song of the nuptial 
7 , | % 
thé pees r tne nrefiles but ‘ 
. . Al i 
receptive ears of the poet i 
dl = ee . 
not he inspire al answ*‘ * ' 
. . ‘. l ¢ I IS1C { lIns¢ LS 
mion of unsurpassed beauty 
ly) ] } rot , , ) Y 
t that t music of some of the tin : es : 
‘ | sem Ling I ‘ 
eful and beautiful insects is 
y nT 7 ? ? ? , 
7 ? it ‘ y 
t ie 
hee 
4 isualily D I ] 1 
Le 
most impress s ! r 
is es I 
a 4 eltTect in instrumental mus 1 ! 
A i Lv) 
} poetry. Col sers vied v s 
rag er e I 
‘ 
+] n beautifully expressing thei r 
sions of the musi flicht of insects it 
4 bani : 
} ] } S enel interp! tative ( mposit ns ~ 
+ } + ¢ ¥ -_ > . . ' 
S ~~ 4 4 > + 
, The Dragon | Buttert 
1 ‘64 : 
and ‘‘The Fireflies [The composer 
ponse IS sometimes a musk | Ss surpi sed T | 1 I S 
> f . re ] Re ; 
tion of impressionistic and ll reprodu n < t I ( 
; 
tative type, comparable in the Dance of the Mosquitoes S 
nd beauty of its varied cadences featured by Damrosch in a rad ! 
: , . - ] . rT t hy T 
lance it accompanies. However, cert last winter The most celeb d 
" atten a literal - » : . a 17 . e 4 
{ poet attempts a iiteral trans-_ of all insect music is ‘‘ The | 
. .: Y } 99 > how r4 . 
of the insect’s music, his com- Bumble-bee. in which Rimsky-Korsa- 
y la mmo init he L- raAeantyy +} t na 
n 1S as K1 In spirit as thé Kow recaptures actu sound 


poem. flight in a marvelously beautiful and 


Sometimes the poet, resorting to a_ realistic manner 
mechanical artifice ittempts a For long a Ss! n has ste! to 1 
stic reproduction of the music he song of the insect. Until 1 
rs. Such is ‘‘The Bees’ Song,’’ did not know that the insect received 
he rins with the star } eniovment fr y his musi N t 
rt} izandz of thor? + y } man, but evel I ture b I S i 
On the Rozez where gozez ‘*slave of the sound rt music.** l 
The Zebra of Zee : sweet music whit } 1) v } ! | 
Sleek, striped, and hair soothe the troubled soul of Saul held a 
he steed of the Fair 


charm for all creatures na 


—De La Mare, ‘‘The Bees’ Song.’’ Within the circle of its n 


somewhat similar feat is performed Then the tune for which quails on the corniand 
‘Oh <r" will each leave his mat 

Chimes’’ with such couplets as— - spor onstige : 

To fly after the player; then, what 
Honey-flowers to the honeveomb crickets elate 
And the honey-bees from home. Till for boldness they fight one another 
B u 5 
A honey-comb and a honey-flower, 
*. * ‘fs + ] 


And the bee shall have his hour. 


Dante Rossetti, 


**Chimes.’’ 


As if in a wood 


less artificial and more suggestive 


stanza, Riley has recaptured something 
the sound of the beetle’s flight. 


creatures paused 
46 Nevin. 
47 Greif. 
48 Several composers 


49 Browning, ‘‘ Abt 
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Listening to my sweet pipings. 
The wind in the reeds and the rushes, 
The bees on the bells of thyn e, 


The birds on the myrtle bushes, 
The cicale above in the lime, 
And the lizards below in the grass, 


Z 
Were as silent as ever old Tmolus was. 
Listening to my sweet pipings. 
Shelley, ** Hymn to Pan.’’ 


The scientist corroborates the poet’s 
fanciful picture by proofs of the in- 
sect’s response to the music of orchestra 
or band, and tries to transform musi- 
cians into Pied Pipers to entice the in- 
jurious insects to follow them out of the 
country. He hopes to exact a price for 
his music far in excess of that charged 
by insect musicians that took a scant 
toll from his harvest. 

The insect song is perennial. In his 
lovely little poem to ‘*The Grasshopper 
and the Cricket,’’ Keats has shown that 
the ‘‘poetry of earth is never dead,’’ 
that when one insect song is silenced 
another begins. 

Not only during all seasons of the 
year, but at all hours of the day, some 
insect song may be heard as an integral 
part of the great chorus of nature. 
Morning, noon and night, the tireless 
chorus continues. 

the light of morn, with hum of bees, 
Stole through its verduous matting of fresh 


trees, 


’Tis now the hour of deepest noon. 
while this multitude of flies 
With tuneful hum is filling all the air; 


Wordsworth, ‘‘ Excursion.’’ 
The grasshopper is praised as a 
Green little vaulter, in the sunny grass, 
Catching your heart up at the feel of June, 
Sole noise that’s heard amidst the lazy noon, 


Hunt, ‘‘Grasshopper and the Cricket.’’ 


In the heat of a later day, even the 
grasshopper is silenced. 


For now the noonday quiet holds the hill; 
The grasshopper is silent in the grass; 


Tennyson, ‘‘Oenone,’’ 1: 26. 


In the evening different singers 
the refrain. 
At eve the beetle b meth 
Athwart the thicket lon 


At noon the wild bee hum: 
About the moss’d headston 


At eve a dry cicala sung 
Ten i n bf I i 7 
The coming musk-rose, fu f 


The murmurous haunt of flies on s 


—Keats, ‘‘Ode to a N 


Just as the insect song blends 
mony with any chorus of natur 


music at the theater, it interpr 


mood or heightens the effect 
drama. 


The poet has alrea 
how well insect music fits into 


toral scene. He also demonstrat 


fact that it belongs as well to am 
He often chooses the versatile 
musie which fits into many s 
augmenting loneliness or it 
mirth. The ‘‘squeak of the er 
adds to the loneliness of a si 
woman, its shrill to the desolat 
ruin at twilight or the emptin« 
deserted 


house. However, 


rloomy stave is 


Far from all resort of mirt! 


Save the cricket on the he 


And at Shakespeare’s theater 


erickets sing at the 


Aye the blither for their dr 


—Shakespeare, ‘* 


The atmosphere of brooding tra 
heightened when Macbeth, on the 
murder, hears ‘‘the owl scream 
erickets ery.”’ 

50 De La Mare, ‘‘ Alone.’’ 




















Tithonus, who. at 1 
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wing the seeded si 


ugh her negligen 
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simply 


some poets insect music 1S 
or worse—a mere noise. Henley, 


tient in a hospital, petulantly com- 
I can hear a cistern leaking. 
Like the bh ng of an insect, 
Still, irrational, persistent 
I must listen, listen, listen 
In a passion of attention; 
Henley, ‘‘ Nocturne XXVII.’’ 
inyson denies the mythological alle- 
n that the grasshopper’s song is 
voice of the querulous and decrepit 


+ 


he request of the 


was granted eternal life, but 


Eos 


ce to request eter- 


i 


youth also, was subject to the rav- 


of unending age. 

No Tithon thou as poets feign 

Shame fall ’em. they are deaf and blind 
t an insect lithe and strong, 


} 


mmer flowers, 
l l larre! 


e their falsehood and 
Vaulting on thine airy 


their qi 


‘ + 
eet, 


ENGLISH 


» 
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mant fears of ghosts are all awak- thy s 
( if earl 
” stile 4 
. g 
h-ticks nd ering panels 
Va ld, ‘‘The Death Reoms.’’ John Hall WI S 
per’s a irv sol but 
awaiting the arrival of his mor-_ enti d rent t 
my, in the darkness of a eave 
I 
Who flits 8 
h of water drops! Ane sa i song 
abortive sounds that fret the silence 
y thwartings and mock opposition! 
- ryvy 
s the death-watch to a sick man’s ear. Thoug ‘ rrass 
( ; ‘* Remorse, I} ] secant re pe r ‘ hie c« y 
= : monotonous to She \ 
tense stillness of the death cham- 
I r singing 
the beating of the deathwatch 
s presaging evil with a fearful im- Merri 
I 
iveness. In a wo! f 
= Sh ] 
Waiting for your s ns 
In the night, O, the night! Color. movement and 
the dent ¢ heating! : 
OU, the d ' snipes other in their attract 
Tennyson, ‘‘ Forlorn, = . 
All hese elements are 


found in their 


any one insect. The bu 
beautiful, is silent T) 
cicada and the bee are 


but are the most 


ancient Grecians, rever 
as they did, wrote m 
musical insects. Cricl 
not only have an esthet 
of economic interest as 
tives of South Amet 
and Portugal, who s 


mental cages as si 


Perhaps the music 


never equal that of th: 
of inspiration for | 
notes of t] e soaring 


upon the responsive | 
heart, 


matchless 


] 
awoke an 


beauty 


of the insect blend 
many love 


poet in 


poets acknowledge t!] 
the insect musicians 
51 Metcalf and Flint 


le w 


popular 


; ~ 
praises hit 
| 
ving 
{ VW , 
song rival ea 
n tor the poet 
seldom, if eve! 
perfection 
terfly, the most 
eri + +4) 
I t » ‘ ri i 
T Singers ’ 
ing the butterfl 
re poetry ab 
ts and lea ty ; 
le appeal but ar 
well for the 1 
Africa Ita 
them 1 I 
f the insect 1 
» bird as as 
) eT S T r | 
Sih Y irk ST 
rings of She 
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yever ?} 
‘ +} cone £ +} 
rhythms.- Mar 
elr indebtedness 


Wordsworth sal 
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iW h Ex 

: 
And Emily Dickinson charmingly con- 
fesses 
nur! r of al 
4 witeheraft y 


Martin Doule, in his lament for the dis- 


restored sight, recalled with 


illusions of 
regret the lege of ‘‘ hear- 
birds and the 
every wet d of the ditch.’’*? 


Small wonder that Yeats, in 


loss of the privi 


ing th bees humming in 


c 


. . ‘ ] - hax 
ine of an longed to have 


ideal home, 


Nor is it surprising that the poet thinks 


of Eder 


nasa carden V } ere 


to slee p by 


crooning 


by the lullaby of t be In the ab 
sence of the bee he sometim« behaves 
as a reealeitrant child, resenting the 
droning melodies of other insects. Of 
course, these insects, as impatient 
nurses, sometimes administer stinging 


1 


punishments and then inerease the 


tempo and volume of their songs to 
drown out 


fant. Wordsworth, usually so calm and 


the cries of the wailing in- 


‘ 


poised, displays the temperament of a 


Synge, ‘‘The Well of the Saints.’’ 
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Man, when a fickle lover, darting 
from paramour to paramour, finds an 
exact counterpart in ‘‘The Butterfly 


Ph 
. Pe 


> os > 956 ; o tr ‘ar Yr . . 
Beau, flitting from flower to flower, Donne presents a circuitous 


tasting all their sweets and being true for undue liberties. contending 
to none. Yet a Scottish maid, in an _ pjood and that of the lady to w 


oath of constancy, swears paying court are mingled in 
which has bitten them both. 


While bees de light in opening flowers; Bs a . ’ en 
indignantly kills the flea. Ther 


While corn grows green in simmer showers, 
I’ll love my gallant weaver. not to be outdone, turns this 
—Burns, ‘‘The Gallant Weaver.’’ his account, remarking 
The rejected lover of Amaryllis mod- Yet thou triumph’st, az 
estly prays Find ’st not thyself nor me t 
’Tis true; then | 
Look on me kindly, and some pity show, Just so mu 
Or give me leave at least to look on you. to me, 
Some god transform me by his heavenly power, Will waste, 
E’en to a bee to buzz within your bower, from thee. 
The winding ivy-chaplet to invade, 
The folded fern, that your fair forehead 
shade. In striking contrast to Donne 
—Theocritus-Dryden, ** Amaryllis.’” Gives expression to a beautiful, 
Romeo, banished, envies the flies their ized love. 
intimacy with Juliet. I can give not what men cal 
ae 3ut wilt thou accept not 
more courtship lives The worship the heart lifts ab 
In carrion flies than Romeo: they may seize heel the Wesvens satect pal 
On the white wonder of dear Juliet’s hand, The desire of the moth for tl 
And steal immortal blessing from her lips; Of the night for the morrow, 
Who, even in pure and vestal modesty, The davetion te ¢ 
Still blush, as thinking their own kisses sin; 
But Romeo may not; he is banished, 
This may flies do, when I from this must fly. 
—Shakespeare, ‘‘ Romeo and Juliet,’’ III: 8 


} 


From the sphere 


| 


Lovers of to day, as those of 


What lady could refuse a plaintive re- choose from the bee’s vintage 


quest for a kiss when her lover willingly 
metamorphoses himself into a bee and 
flatteringly implies that her lips are a 


terms of endearment. From t! 
of Chaucer the lips of 
again the words 


rose # . . « Honycomb, sw 
jut, Delia, on thy balmy lips My faire bryd, n y 
Let me, no vagrant insect, rove; —Chaucer, 
O let me steal one liquid kiss, = : icin - 
For, oh! my soul is parched with love! The sweetness of a honied 
—Burns, ‘‘Delia.’’ ship is but changed in marriage ft 


The lusty lyf, the vertuou 
That is in mariage hony 


—Chaucer, ‘‘The Mer 


With little coaxing Philly grants her 
lover a kiss. He leaves no doubt as to 
his appreciation when he says: 
The bee that through the sunny hour le Port 
Sips nectar in the opening flower, Shelley, though denounced by 
56 T. H. Bayley, ‘‘ Butterfly Beau.’’ ists as a worm, has unravell 
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THE MAGNETISM OF THE EARTH 


By J. A. FLEMIN 
ACTING DIRECTOR OF THE DEPARTMENT OF TERRESTRIAL MAGNETI . 4 


INSTITUTION OF WASHINGTON 


THE earth is a great spherical mag- compass direction changes from 
net. Unlike the force of gravitation, place. In 1576, it was discov 
the earth’s magnetism is a phenomenon’ one end of a compass needle su] 
which we can not immediately recognize on a horizontal axle would dip b 
through our physical senses. An unex- horizon. In 1600, William Gilbert 
pected fall tells you forcibly of the ex- cluded from the behavior of th 
istence of gravitation but you never needle in different parts of t 
notice any effect from the earth’s mag- that the earth itself acts 
netic force although it is as real as that spherical magni His dise 
of gravity. preceded that of universal 

The discovery of the lodestone or nat- by Newton. The earth is a fe 
ural magnetic rock with its mysterious net, for it is not highly magnet 
power of attracting objects made of iron is possible to magnetize our 
was the first step in the study of the hard steels ten thousand times 
earth’s magnetism. This magnetic as the earth. Even at it, s 
property of the lodestone—the so-called earth is large its tal m 
leading stone of the Scandinavians, the equivalent in effé 
loving-stone of the French—was known’ dred quintillion one-pound n 


to the Greeks over six hundred years our best magnet steel could 


before Christ. As is the case for so placed at the center of the « 
many discoveries, the Chinese are cred- The earth is not unif 

ited with an earlier knowledge of the netized and the principal n 
directive property of the lodestone. poles, those places where the in 


Chinese legends 2,600 years before the is 90°, are distant 1,200 miles o1 
Christian Era tell of the south-pointing from its geographic poles. The 
war-chariot. In Japan south-pointing magnetic pole, the region 
earts were known in the seventh cen- first visited in 1831 by Ross ar 
tury. Europeans did not become ac- in 1903 by Amundsen, is on 
quainted with the properties of the Peninsula in northern Canada ay 
lodestone until about four hundred mately in latitude 70° nort! 
years later. longitude 96° west. The s 

In experimenting with lodestone it netic pole, in South Victoria Lar 
was found that when mounted on a_ not yet been surveyed; it is ay 
block of wood and floated in water it mately in latitude 
always indicated the north-south direc- longitude 156° east. Thus the m 
tion. This paved the way for the poles are not diametrically 
development of the magnetic compass each other, the line joining them | 


by European navigators beginning in some 750 miles away from the « 
the eleventh century. The voyage of the earth. 
Columbus, in 1492, showed that the The earth’s magnetism extends 























> > +) ' 
r ] ione I l 
££ + dist 
ithe neiad at a Gist 
+} FS 
Ve T t eartil Ss su 
yy T ~ 
Tt) S Treat a 
+ Yr The hetd 
Dl iit ul i , 
i 
re t YT? rne 
LiMits Vs liad t 
‘ , ec T 
r Sf pa ‘ i LOX 
+ . + ’ 
ator these ines 
T the eart 5s 8u 
y t a mac tT 
Dl icii (t liad ii 
} ( Mir 
ci | - . 
. > , y nT 
ra) ( ( ] 
Ss are ( Litis 
) . + y + 
? (onee i ili 
4 } +e TY) rt ~ 
io «© st } Lui 
+ 
‘ ar nea 
7 na Sa i 
Ait | oo - 
fry The ret c¢ 
it | a, in i 
, + T 
snhere in 
the magnet ror 
‘ When the « t 
~ \ iit A ‘ 

+ Yr scvr Tive “7 “7 
I | ‘ “ I 
‘ o w hv ft resis 
T oO rine ? 
nese cr it Ali’ 
hy nt ir’- I 

riiant al 
+ _ yt 
es see in the 1 
’ } 7 » 
are ais) Sf 1 1n 
. y ? The S 
é iving t 
. ; hone 
‘rom ~ 
: 1 
4 rrwoOra fr nas fp 
S OL aul a Lia 
} y } 
ynt beams cen i 
wht ill Fy 
+ + rt . ~ 
t t ia 
x } , 
es ana i\ . 
; + i eS ni I 
s OI 9VU 1 ‘ 
+ + , 
eto ne ¢ 
invé 1a I 
. ; + or TS 
1aving S u » 4 
ry 
+} 1"} ‘ a 
, YY T (iis 
mis + se caused 





or SS1V e chi 











magnetic 


























fn x it int 
. | iy) 
e t 
rita is ‘ i 
s mad ] 
4 foree r 
+her Ni _y 
I al 
f } + « 
i OU a 
, 7 es ey 
i I ° 
tye 
te electrinea 
} trom 
a4 c 7 , 
Yr 4 ry S 
. y 
, ra } ? 
yr YT S 
al I A 
. = aT 
+ 
‘ , y ES 
] a pal 
4 r 
, 
? ent lI 
rt s Caust 
Beas . KT 
CIS] ivs \\ 
er! SKV a i 
« ither 
l Li 
st ery ? ? l 
Ss TY) TO- 
re 1 4 ++ 
I , ‘ 7 ‘ 
] + ~wme 
a n ( I 
} + 
+} Y 5} 
la 
y rmetisn 
, te utside 
7 roo ne 
nrhaneces ror 
1 4 
97 ) 
_ ? ray 
~ = 
f yy r 
a+ 
4 ry cone 
] i < 
r y f the 
i i Wa ‘ 
rI¢ ) | 
enanges iv 
me TS | eS 
Ii} 
. 4] 
ne or Tie 
» and I 
+ . Se 
» Time OUCH 








76 THE SCIENTIFIC MONTHLY 


be obtained at many points. This is magnetic or electric sy 
done by systematic magnetic surveys earth and the remaining 
and by operating magnetic observa- ilar systems outside 
tories. Such magnetic surveys and _ tional observations 
observatories are maintained by a ma- analyses are needed 
jority of the nations of the world. In where the transient 

the United States this work is in charge tric variations and st 

of the Coast and Geodetic Survey of the emphasized because 
Department of Commerce. In addition the earth’s magnetic 

to its field observations, the survey additional reliable 
operates five magnetic observatories, one regions proposed 

in Maryland, one in Arizona, one in the worth Trans-Arctic 
Hawaiian Islands, one in Alaska, and _ tion for 1931 and by 
one in Porto Rico. Since 1904 the Car- stations proposed in the 
negie Institution of Washington, D. C., International Polar Year 
has maintained a department of terres- for 1932-33 are of exce 
trial magnetism for the study ef the tance. 

earth’s magnetism and electricity and to Observations during the 
complete the earth’s magnetic survey by 
observations on land in those countries 
where there are no systematic surveys between 


at stations in Europe and in tl 
States have revealed the close 
sun-spot activity and 
and over the oceans. For the observa- turbances of the earth’s ma 
tions at sea that institution designed Another interesting feature 


earth’s magnetic activity is that 


and constructed the non-magnetic ship 
unfortu- earth revolves about the sun the 


Carnegie. This vessel was 
changes in magnetic, 


nately destroyed in November, 1929, by mum 
fire in Western Samoa. From 1909 she current, and polar-light activity 
eruised over 300,000 nautical miles in during the equinoctial months 

and September, and the minimu 


ing the solstitial months of J 


y 


all oceans and had completed the gen- 
eral magnetic distribution survey of the 
oceans. Magnetic-variation charts for December. 
the ocean regions, so important to the 


i 


of the variation in 


safety of shipping, have for many years cause 
Despite tl 


utilized to a great extent the observa- magnetic field. 
tions made on the Carnegie. This insti- observations have added 
tution also operates two magnetic and 

southern particularly to some of 
features of the earth’s crust. 


our knowledge of the 


electric observatories in the 
hemisphere where, of the world total of 
about seventy, there are only eleven secular 
One of these is some 120 within the crust, 

at Watheroo, more mobile than 

rive us additional 


variation suggests 


observatories. 
miles north of Perth 
Western Australia, and the other is at These studies 
Huancayo, Peru, about 120 miles east of mation regarding the high atmos; 
Lima in the high Andes at an elevation above the earth and, in particular 
above sea of two miles. 

Recent analyses of available magnetic 
data between latitude 60° north and 60 
south by the Carnegie Institution of tance in terrestrial magnetism ar 
Washington show that over nine tenths radio transmission. 
of the total magnetic field arises from The penetrating radiation or cos! 


garding the Kennelly-Heaviside 


Observations of fluctuations in heig 
this layer show its fundamental i 
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: 
space may be the connecting atom and its magnet properties 
to tle together in a Satisfactory through the artifelal produ I 
y the present indications of the high-voltage radiations Another 
na f tha wriable electric current + } 
and of the variable electric currents necting link may | n possible mod 
‘atmosphere and within our globe tions in the phy properties t! 
5 t ultimate causes of the earth’s higher atmosphere fr those in lows 
mn ’ » | 
and its variations There- altitudes of which we know Nesearc! 









laboratory experiments have been in this connection await dev ment 
jucted for some years by the De- rockets eay = hing height 
tment of Terrestrial Magnetism of from 25 to 501 ; or even mor R 
Carnegie Institution of Washington ent test nd te early ré f 






HUNGER 


By Dr. A. J. CARLSON 








on man and a 







+ + tata } tollauw ‘ + + + ; . + ; 
its uS to State the lollowlng tacts ir stomi s emp a Vy 
erning the nature and control of we Teel that ul I ple § sat 







ver. Whether we use the word our midregior T hunger sensat 
ger in its widest or most limited can be correct ribed as p ) 
se, it describes one of the most com- epigast! tenslo! na ressul I 
and most important experiences of this, too, is unsatisfacto1 

¢ organisms. Hunger pangs have A charactertistic element in ft 









felt by every individual of the hunger complex is its intermittency, its 
in race and have unquestionably occurrence in sharply defined pet 
ermined many of the actions of their This is true even though the stor 
s. Whether other animals besides continuously empty and the pl 
n beings feel hunger pangs is still activity of the individual is unint 





matter of conjecture, but, if we em- rupted. It seems to hold als 





the WwW rd hunger in its quite legi- ManimMmais and 









e sense as t} e 








re 


urg 





] t i] ? tun sex 
re of a drive to activity, but the sex the epigastric sensation of varyir 
, ' : 


mulus is dormant in childhood and_ grees of pain is the indis] a 









ls with advance in years, while jective el 





hunger is potent throughout life. there is a feeling of general lassitude 









Despite the commonness of the weakness mometimes | lacne, ! 

unger sensation( to return to the more’ nervous _irritabilit restlessne nd 

mited definition of the word), our’ even fainting may appear as a part of 

nowledge of its real nature is far from the hunger con Strictly s ng 
ul. It is not even easy to describe certain deg nervous excita! 

ur subjective experience of it. If we is a necessary hunger of ev 

all it emptiness or hollowness, we are moderate intensity, but in normal per 





not really describing what we feel. In- sons with stable nervous orga 5 
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strong hunger is seldom accompanied by 
any of these obvious manifestations of 
ndividuals, on 
phe- 
erowd 
factor 
of hunger, the gastric hunger pangs. 
When feel 
eat? The obvious reply is that we know 
that eating will relieve us of the pangs. 
But did learn? <A 
infant can not know what effect 
n of for 
because he 


nervousness. In some 
the other hand, the 


nomena be so marked as to 


accessory 
may 
out of consciousness the central 


hungry, why do we 


we 


how we new-born 
the in- 
d will have on the hunger 
sensation, never had 
food in his stomach. What induces the 
Is it a 


) 


restl 


has 


new-born animal to take food? 
matter of inherited reflexes (instinct 
The feeding reflexes 
birth, the 
which reject unpalatable and injurious 

We have seen that hunger 
excitability. Hunger then 
probably causes the infant to put more 
mouth, to be either 
Palatable ma- 
terials in the mouth and any materials 
in the stomach stop the hunger pangs, 
and the infant animal the 
trial-and-error method that by eating 
discomfort is changed to eomfort. 

The exact cause of the hunger sensa- 
tion is still a matter of dispute, al- 
though, to the theory of 
peripheral origin has been conclusively 


+ 


are present a 


and SO are defensive ones 
substances. 


increases 


into his 
rejected. 


things 


swallowed or 


learns by 


my mind, 
proved but not completely worked out. 
The peripheral theory holds that the 
hunger sensation is inaugurated in sen- 
sory nerve endings, mainly in the upper 
part of the digestive tract (stomach, 
lower esophagus and small intestines 

Some investigators hold that the origin 
of hunger is in a hypothetical hunger 
center of the brain, which is stimulated 
by food deficiencies in the blood or 
brain There is experimental 
evidence that hunger may, in fact, often 
does, begin even before the stomach is 
completely empty and long before there 
could be any food deficiency in the 
blood or tissue. It has further been 


tissues. 
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shown by experim 


coincide almost 
time and intensity, 
rhythmic contractions of the 

the stomach is 


begin as 


which 


ing and continue in intermittent 
until inhibited by the ingestior 


material or by some a 





as strong emotion OI 


sucn 
— rm} ae © 
arugs. ihese contractions 


termed hunger contractions. I r 
conclusive proof that hunger p: 
initiated by 


some 


these contractions 


sensory 


tion In an otherwise ques S 
will invariably give rise to 
pang 

Tl e existences Ol ntermittent 
contractions, as W ll as tl S 
ot I types movements 


been 


eral methods of objective observ 


stomach, has ascertained 


the stomachs of normal and 
man and animals. 


either directly 
fistula, by means of the x-1 


observed 
barium in the stomach, or wv 


of a balloon, which, when infla 


stomach and connected by a rul 
to a recording instrument, will 
continuous record of its movem 
In the normal human being a 
hunger contraction endures on a1 
age of 30 They co: 


periods of from 30 to 45 minutes, 


seconds. 


are separated by periods of rep 

30 to 150 minutes long. The indir 
contractions in period are 
rated by periods of quiescence 

but are practically 
end. In infants the periods of 
cence are shorter, gradually incr 
to reach their maximum 
age. This is what 


each 


continuous 


in seni 


we would ex] 


knowing that body metabolism (rat: 
food 
from youth to old age. 
muscles do not seem to share comp 


decreases gradu 
The stor 


combustion ) 





s; if there is any 
r direction. In tl 
vs are probably 
eentral mecha 
view that hun 
changed at will is probably to be 
d in the fact that mild hunger 
tractions do not enter consciousness 
he attention of the individual is 


rted in any way. The attention to fortable, 


painful. 
‘*Hunger strikes 


hunger is usually aroused, consciously 
ineconsciously, about the time the 





AT THE HEAD OF THE CACAPON 


By Dr. J. G. NEEDHAM 


TT.’ 


CORNELL 1 


NIVERSITY 


and P. D. STRAUSBAUGH 


WEST VIRGIN 


In Hardy County, West Virginia, a 
small clear river comes tumbling down 
between two of the parallel ridges of the 
Allegheny Mountains, and at the foot of 
Sandy Ridge, which lies across its 
further course, it descends into the 
earth. It goes down through a number 
of gravel-filled holes in its limestone 
bed, gurgling a bit noisily in some of 
them, and with a sound of falling water 
in the distance underground. Thus it 
disappears from view, to reappear some 
three miles distant on the other side of 
the ridge, like a great upwelling spring. 
It gets another name in the process. 
Before it disappears underground it is 
known as Lost River; after its reap- 
pearance it is the Cacapon.* 

This stream is well enough known? to 
geologists, who have taken much inter- 
est in it. Its course is fairly well 
shown in the Wardensville topographic 
quadrangle of the U. 8S. Geological Sur- 
vey. It should be better known to 
biologists, especially the portion of the 
head of the Cacapon; for here is a very 
unique environment that shelters won- 
derfully interesting flora and fauna. 

It is our purpose in these pages to call 
attention to some of the things of inter- 
est that were found at the head of the 
Cacapon by the members of the West 
Virginia University Biological Expedi- 

1 Indian name ‘‘ Kaka pon-de-pe’’ (according 
to Conley’s Encyclopedia of W. Va.) signifies 
‘*River of Medicine Waters’’ and was doubt- 
less suggested by the numerous springs of 
therapeutic value along its course. 

2 George Washington visited it on horseback 
(as recorded in his diary) on April 10, 1747, in 
the course of a thirteen months’ surveying trip 


made when he was 15 years old. 


14 UNIVERSITY 


tion during the week of their 
ment near Wardensville, in 
1930. 


The river emerges from 


course underground well filter: 


] 


waters are clear and sparkling 


#3 


run glistening down the riffles, 
tle in pools of wonderful trans] 


Fishes swimming in the pools and 


plants swaying in the current 
almost as clearly as through 

even the fine silken nets of the 
worm, Hydropsyche, that els¢ 
commonly hidden under a 


1? 


adherent silk, here stand out 


U 


showing the meshwork of their 


threads. The waters are ren 
clear. 
The steep mountain sk 


; 
ip y 
ie@S OT 


bank of this winding stream ar‘ 
with forest, much of which is 


primeval aspect. Azaleas, lauré 


rhododendrons peep out from wu 


edges, and where the foot of th: 


meets the stream there are great 


] 


of royal fern. Elsewhere willo’ 


alders crowd the streamside, wit 


wands of meadow-rue and Jo-pys 


and tufts of bulrush and flamin 


or 


of cardinal flowers rising here an 


among the rocks. The gradient is 
erate for a mountain stream, bi 


+ 
i 


cient to maintain long stretcl 


rocky rapids and a few low wa 


with pools of gentle onflow lying 
tween. There are long stretc! 
uptilted rock ledges over whi 
water breaks in shallow riffles and 


ledges are thickly covered with 
inch-high vegetation consisting 
of the curious leafiess waterwee: 
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THE 


BASS 


to cut the mountain ridge in two and to 
make this sinuous, picturesque, rocky 
rorge across it Flood waters still run 
on the surface roaring amone the bare 
rocks of the channel that les all the wa\ 
in the botton I this gorge We visited 
it at low water when tor more than a 
mil by the end of Lost River there 
Was no runnine water to be seen 

a channel lined with bare waterworn 
rocks, with now and then a_ resid 


pool 


It is the aquati¢c tite of this place | 
Is Of especial interest because of its 
abundance and variety The richest 
portion of the Cacapon is that covered 


by our sketch map, the portion near the 


place where the river emerges; and it is 
to this that we 


attention 


wish to eall particular 


ANIMALS 


There was nothing remarkable about 
the vertebrate fauna found at the head 
The 


of the Cacapon following fishes 


were seen by us 
Hog fish Silver-mouthed min 
Black bass 
Rock bass 


now 


Silver-fin minnow 


POOL 





S , ny ~ 
; 
nt-head nt s 
s. r-sidee nl 
{ Ds i! { 
1) I n? 


noted were a few salamand 
water snake 
The nive rtebrate 


Witl screens 


among the 


rien 
n the 1 


rocks 


the following aquatic insects 





NT { 
Pterona - ( 
Per i 
Acron I 
Peltoperla 
La tra 
/} 
Va 4 
Heptagenia I 
Epeorus 
} ] , rive B 
Chir tenetes Ps 
Leptopl hia lr S 
Baetis H 5 
Epheme i I S 
(Chor terpes sStene ~ 
(nevronvx 
Caddisa-flies Macror hne 


Rhyacophila 
Hydropsyche Pwo-winge 


Philopotamus A therix 











CACAPO? 


rHE UPWELLING W ATERS OF THI 











S POOL IN THE GORGE ABOV] 


co ‘ SPe FO 


tudes of the net-makine caddis-worms, he deep pools 
Hvdropsyche, the May-flies, Ephemer aleae. Mougeotia and 


ella (2 species), Baetis and Caenis, the suspended in the clear 
midge, Chironomus, the stone-fly, Perla, gesting a mirror 
and the predatory fly, Atherix blue sky 

All these animals and others, includ swiftly over 


ing a goodly variety of snails, leeches, lush carpets 
the rocks, and apparently si 


flatworms and hydrachnids, were found 
in the two short trips we made to the are represented 
head of the Cacapon. These are surely A of the map 
sufficient to indicate that it is an excep came Upon a Colony 
tionally good collecting ground these plants were found 
sand flats just above thi 
PLANTS the greater number wi 


It is quite impossible to gave an ack rocky bed o 


quate word picture of the luxuriant three feet 
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